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(54) ELECTROLYTIC MEMBRANE RECOVERY METHOD FOR FUEL CELL AND ITS DEVICE 

(57)Abstract: 

PURPOSE: To facilitate the recovery of an electrolytic membrane with 
no constitution of a fuel cell made complex. 

CONSTITUTION: A joint body (electrolytic membrane-electrode joint 
body) 20 removed out of a solid high polymer type fuel cell 10 is 
impregnated in an impregnation tank 51 filled with methanol first, and 
leave it as is for about 10 minutes (indicated by A in the figure). As a 
result, water contained in the electrolytic membrane 1 1 of the joint body 
20 is substituted by methanol, the electrolytic membrane 1 1 is swelled 
up and deformed, and furthermore, the hardened materials of a proton 
conductive solid high polymer solution joining the electrolytic membrane 
1 1 with electrodes 12 and 13 are dissolved. By this constitution, the 
adhesion of an interface between the electrolytic membrane 1 1 and each 
electrode 12 and 13 is thereby weakened, and the electrolytic membrane 
1 1 is apt to be separated from the electrodes 12 and 13. After that, the 
electrolytic membrane 11 is separated from the electrodes 12 and 13 
(indicated by Bin the figure), and subsequently the electrolytic 
membrane 1 1 separated by a separation process is impregnated in a 
substitution tank 55 filled with water, so that methanol contained in the 
electrolytic membrane 1 1 is thereby substituted by water. After that, the 

electrolytic membrane 1 1 is moved to a cleaning tank 57 filled with hydrogen peroxide water, and cleaned 
therein. 
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[Claim(s)] 

[Claim 1] The electrolyte membrane recovery approach of the fuel cell equipped with the immersion process 
immersed in said zygote into the liquid which is the electrolyte membrane recovery approach of a fuel cell of 
collecting electrolyte membranes from the zygote of the electrolyte membrane and electrode which were 
prepared in the fuel cell, and has the property to make it swell that it is also at the expansion coefficient more 
than predetermined magnitude about said electrolyte membrane, and the separation process which separates 
said electrolyte membrane and electrode after this immersion process. 

[Claim 2] The electrolyte membrane recovery approach of the fuel cell equipped with the immersion process 
immersed in said zygote into the liquid which is the electrolyte membrane recovery approach of a fuel cell of 
collecting electrolyte membranes from the zygote of the electrolyte membrane and electrode which were joined 
using the proton conductivity solution, and has the property to dissolve the hardened material of said proton 
conductivity solution, and the separation process which separates said electrolyte membrane and electrode after 
this immersion process. 

[Claim 3] the property in which are the electrolyte membrane recovery approach of a fuel cell according to claim 
2, and said liquid dissolves the hardened material of said proton conductivity solution — in addition, the 
electrolyte membrane recovery approach of the fuel cell which is the liquid which has the property to make it 
swell that it is also at the expansion coefficient more than predetermined magnitude about said electrolyte 
membrane. 

[Claim 4] The electrolyte membrane recovery approach of the fuel cell equipped with the permutation process 
which it is the electrolyte membrane recovery approach of the fuel cell a publication claim 1 thru/or of 3 either, 
and permutes by water said liquid contained in said electrolyte membrane after said separation process further, 
and the washing process which washes said electrolyte membrane after said permutation process. 
[Claim 5] It is the electrolyte membrane recovery approach of a fuel cell with the process which it is the 
electrolyte membrane recovery approach of the fuel cell a publication claim 1 thru/or of 4 either, and performs 
the activity to which said separation process twists said electrode to said electrolyte membrane, to curve, and 
which is shifted or turned. 

[Claim 6] Said immersion process is the electrolyte membrane recovery approach of a fuel cell with the 
oscillating process to which the oscillating force is given to the liquid which it is the electrolyte membrane 
recovery approach of the fuel cell a publication claim 1 thru/or of 5 either, and was immersed in said zygote or 
this zygote. 

[Claim 7] The electrolyte membrane recovery approach of the fuel cell equipped with the desiccation process 
which it is [ process ] the electrolyte membrane recovery approach of the fuel cell a publication claim 1 thru/or 
of 6 either, and dries said zygote in advance of said immersion process further. 

[Claim 8] The electrolyte membrane recovery approach of the fuel cell equipped with the check process which is 
the electrolyte membrane recovery approach of a fuel cell according to claim 4, irradiates the beam of light of a 
predetermined wavelength region after said washing process further at said electrolyte membrane, measures the 
reinforcement of the beam of light which penetrated said electrolyte membrane, and checks the quality of the 
permutation by said permutation process, and washing by the washing process based on the measurement result. 

[Claim 9] The electrolyte membrane recovery approach of the fuel cell equipped with the platinum recovery 
process of being the electrolyte membrane recovery approach of the fuel cell a publication claim 1 thru/or of 8 
either, and collecting the platinum components of the catalyst supported to said electrode by filtering further the 
liquid used at this immersion process after said immersion process. 

[Claim 10] It is the electrolyte membrane recovery approach of a fuel cell of collecting electrolyte membranes 
from the fuel cell stack which holds two or more zygotes of an electrolyte membrane and an electrode where a 
predetermined bolting pressure is applied. The process which weakens said bolting pressure in the range which 
can secure a gas seal within said fuel cell stack, At the process which closes the outlet of the gas passageway 
which sends reactant gas to said electrode, and the inlet port of said gas passageway The electrolyte membrane 



recovery approach of the fuel cell equipped with the process which pours in the liquid which combines the 
' property to dissolve the hardened material of a proton conductivity solution, and the property to make it swell 
that it is also at the expansion coefficient more than predetermined magnitude about said electrolyte membrane, 
and the process which opens the outlet of said gas passageway. 

[Claim 11] It is the electrolyte membrane recovery system of the fuel cell which collects electrolyte membranes 
from the zygote of the electrolyte membrane and electrode which were prepared in the fuel cell. The immersion 
tub which the liquid which combines the property to dissolve the hardened material of said proton conductivity 
solution, and the property to make it swell that it is also at the expansion coefficient more than predetermined 
magnitude about said electrolyte membrane is stored [ tub ] f and makes said zygote immersed into this liquid, 
The electrolyte membrane recovery system of the fuel cell equipped with the separation means into which said 
electrolyte membrane and electrode are made to separate from said zygote after making it immersed in said 
immersion tub. 

[Claim 12] The electrolyte membrane recovery system of the fuel cell equipped with the tank which makes said 
electrolyte membrane which was the electrolyte membrane recovery system of a fuel cell according to claim 1 1, 
stored water further and was separated with said separation means immersed in underwater [ said ], and the 
cleaning tank which makes said electrolyte membrane after storing the penetrant remover and being immersed in 
said tank immersed into said penetrant remover. 

[Claim 13] In the electrolyte membrane recovery system of the fuel cell which is equipped with the cistern which 
holds the liquid which has a predetermined property, is immersed in said cistern in the zygote of the electrolyte 
membrane and electrode which were prepared in the fuel cell, and collects electrolyte membranes from said 
zygote As opposed to the tub from which the order which said cistern consists of two or more tubs connected 
to the serial through piping, and is immersed in said zygote becomes the last The electrolyte membrane recovery 
system of the fuel cell constituted so that the liquid which the source of supply of said liquid was connected and 
overflowed with the tubs of said last might flow into the tub of the front where said immersed order is low in 
order. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electrolyte membrane recovery approach and equipment of 
the fuel cell which collects electrolyte membranes from the zygote of the electrolyte membrane and electrode 
which were prepared in the fuel cell. 
[0002] 

[Description of the Prior Art] The fuel cell is known as equipment which changes into electric energy 
conventionally the energy which the fuel has directly. While a fuel cell arranges the electrode of a pair on both 
sides of an electrolyte membrane, it contacts the oxygen content gas which fuel gas, such as hydrogen, is 
contacted on the front face of one electrode, and contains oxygen on the front face of the electrode of another 
side, and he is trying to usually take out electrical energy from inter-electrode using the electrochemical 
reaction which occurs at this time. A fuel cell can take out electrical energy at high effectiveness, as long as fuel 
gas and oxygen content gas are supplied. 

[0003] By the way, in order to change such a fuel cell to saving resources quotient business in a low price, 
recycle of the part which constitutes a fuel cell, or all ingredients, i.e., reuse, is important. However, the fuel cell 
was difficult to dissolve and to collect each part articles from being easy to fix each component part. Each 
component part tends to fix, because the stack of a laminating mold is constituted from a fuel cell by carrying 
out two or more laminatings of the unit cell containing an electrolyte membrane and the electrode of a pair, 
binding this tight and fixing. 

[0004] Then, a mold-release characteristic layer is made placed between the boundary of an electrolyte 
membrane and an electrode, and the boundary of an electrode and its lateral part article (separator), and the fuel 
cell which made dismantling of a fuel cell easy is proposed (JP,60-20472,A). By making dismantling of a fuel cell 
easy, recovery of valuable metals, such as platinum, and other components is realizable. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in such a Prior art, new components called a mold-release 
characteristic layer needed to be added, and the problem to which the own configuration of a fuel cell becomes 
complicated was generated. Moreover, the problem whose trouble which dismantling of a fuel cell takes increases 
because a configuration becomes complicated was invited. Furthermore, preparing an ingredient new for recycle 
aiming at saving resources also had the problem of being in violation, from the original idea of saving resources. 
[0006] Furthermore, by the Prior art mentioned above, it sets it as the original purpose to mainly collect valuable 
metals, such as platinum, and collecting electrolyte membranes is not touched on. It is significant to collect 
electrolyte membranes in the fuel cell of a solid-state macromolecule mold, since an electrolyte membrane's 
being more expensive than platinum and the disposal of an electrolyte membrane are difficult, however, the 
number with which a polymer electrolyte fuel cell is a technique in the middle of current development, and mass 
production in a commercial scale (works scale) is not performed at present, but operation is presented actually - 
- very — small — and — moreover, since neither years to the extent that the cast away of the fuel cell is 
carried out, nor operation time has passed, the problem about abandonment of an electrolyte membrane has not 
surfaced, either. For this reason, the actual condition was that research is not yet done about the technique of 
collecting electrolyte membranes, either. 

[0007] The electrolyte membrane recovery approach of the fuel cell this invention aims at easy-izing recovery of 
an electrolyte membrane, without having been made in view of such a trouble and complicating the configuration 
of a fuel cell. Moreover, the electrolyte membrane recovery system of the fuel cell of this invention aims the 
same at easy-izing recovery of an electrolyte membrane, without complicating the configuration of a fuel cell. 
[0008] 

[Means for Solving the Problem] The configuration shown below was taken as said The means for solving a 
technical problem that such a purpose should be attained. 

[0009] Namely, the electrolyte membrane recovery approach of the fuel cell of this invention according to claim 
1 It is the electrolyte membrane recovery approach of a fuel cell of collecting electrolyte membranes from the 



zygote f of the electrolyte membrane and electrode which were prepared in the fuel cell. It is making into the 
summary to have had the immersion process immersed in said zygote into the liquid which has the property to 
make it swell that it is also at the expansion coefficient more than predetermined magnitude about said 
electrolyte membrane, and the separation process which separates said electrolyte membrane and electrode 
after this immersion process. 

[0010] The electrolyte membrane recovery approach of a fuel cell according to claim 2 is the electrolyte 
membrane recovery approach of a fuel cell of collecting electrolyte membranes from the zygote of the 
electrolyte membrane and the electrode which were joined using the proton conductivity solution, and makes it a 
summary to have had the immersion process immersed in said zygote into the liquid which has the property 
dissolve the hardened material of said proton conductivity solution, and the separation process which separate 
said electrolyte membrane and electrode after this immersion process. 

[0011] the property in which said liquid dissolves the hardened material of said proton conductivity solution in 
the electrolyte membrane recovery approach of said fuel cell according to claim 2 — in addition, it is desirable to 
consider as the liquid which has the property to make it swell that it is also at the expansion coefficient more 
than predetermined magnitude about said electrolyte membrane (thing according to claim 3). 
[0012] In the electrolyte membrane recovery approach of these fuel cells, it is good also as a configuration 
equipped with the permutation process which permutes by water said liquid contained in said electrolyte 
membrane after said separation process further, and the washing process which washes said electrolyte 
membrane after said permutation process (thing according to claim 4). 

[0013] Furthermore, said separation process is good also as a configuration with the process which performs the 
activity shifted or turned which twists said electrode to said electrolyte membrane and to curve (thing according 
to claim 5). 

[0014] Said immersion process is good also as a configuration with the oscillating process to which said zygote 
or this zygote gives the oscillating force to the immersed liquid (thing according to claim 6). 
[0015] In the electrolyte membrane recovery approach of these fuel cells, it is good also as a configuration 
further equipped with the desiccation process which dries said zygote in advance of said immersion process 
(thing according to claim 7). 

[0016] Furthermore, it is good also as a configuration equipped with the check process which irradiates the beam 
of light of a predetermined wavelength region at said electrolyte membrane, measures the reinforcement of the 
beam of light which penetrated said electrolyte membrane, and checks the quality of the permutation by said 
permutation process, and washing by the washing process based on the measurement result after said washing 
process (thing according to claim 8). 

[0017] It is good also as a configuration equipped with the platinum recovery process of collecting the platinum 
components of the catalyst supported to said electrode, by filtering the liquid used at this immersion process 
after said immersion process (thing according to claim 9). 

[0018] To the claim 10 publication of this invention, the electrolyte membrane recovery approach of a fuel cell It 
is the electrolyte membrane recovery approach of a fuel cell of collecting electrolyte membranes from the fuel 
cell stack which holds two or more zygotes of an electrolyte membrane and an electrode where a predetermined 
bolting pressure is applied. The process which weakens said bolting pressure in the range which can secure a gas 
seal within said fuel cell stack, At the process which closes the outlet of the gas passageway which sends 
reactant gas to said electrode, and the inlet port of said gas passageway It is making into the summary to have 
had the process which pours in the liquid which combines the property to dissolve the hardened material of a 
proton conductivity solution, and the property to make it swell that it is also at the expansion coefficient more 
than predetermined magnitude about said electrolyte membrane, and the process which opens the outlet of said 
j=Kas passageway. 

(jj[0019] The electrolyte membrane recovery system of the fuel cell of this invention according to claim 11 It is 
"Hthe electrolyte membrane recovery system of the fuel cell which collects electrolyte membranes from the zygote 
^of the electrolyte membrane and electrode which were prepared in the fuel cell. The immersion tub which the 
^liquid which combines the property to dissolve the hardened material of said proton conductivity solution, and 
psthe property to make it swell that it is also at the expansion coefficient more than predetermined magnitude 
J>about said electrolyte membrane is stored [ tub ], and makes said zygote immersed into this liquid, It is making 
TOnto the summary to have had the separation means into which said electrolyte membrane and electrode are 
lyjmade to separate from said zygote after making it immersed in said immersion tub. 
^[0020] It is desirable to consider as the configuration further equipped with the tank which makes said 
^electrolyte membrane which stored water and was separated with said separation means immersed in 
'□underwater [ said ], and the cleaning tank which makes said electrolyte membrane after storing the penetrant 
>»remover and being immersed in said tank immersed into said penetrant remover in the electrolyte membrane 
recovery system of such a fuel cell (thing according to claim 12). 

[0021] The electrolyte membrane recovery system of a fuel cell according to claim 13 In the electrolyte 
membrane recovery system of the fuel cell which is equipped with the cistern which holds the liquid which has a 



predetermined property, is immersed in said cistern in the zygote of the electrolyte membrane and electrode 
which were prepared in the fuel cell, and collects electrolyte membranes from said zygote As opposed to the tub 
from which the order which said cistern consists of two or more tubs connected to the serial through piping, and 
is immersed in said zygote becomes the last The source of supply of said liquid is connected and it is making to 
have constituted so that the liquid which overflowed with the tubs of said last might flow into the tub of the 
front where said immersed order is low in order into the summary. 
[0022] 

[Function] According to the electrolyte membrane recovery approach of the fuel cell according to claim 1 
constituted as mentioned above, it is immersed into a liquid predetermined in the zygote of an electrolyte 
membrane and an electrode according to an immersion process. Since this predetermined liquid has the property 
to make it swell that it is also at the expansion coefficient more than predetermined magnitude about an 
electrolyte membrane, an electrolyte membrane expands and deforms. For this reason, the junction force of the 
interface of the electrolyte membrane of a zygote and an electrode becomes weak, and it becomes easy to 
separate an electrolyte membrane from an electrode. The zygote which becomes easy to separate is easily 
separated into an electrolyte membrane and an electrode by the continuing separation process. 
[0023] In addition, as for the predetermined magnitude of said expansion coefficient, it is desirable preferably 20 
[%] -70[%] and that it is 30 [%] here. By expanding an electrolyte membrane in the magnitude more than this 
expansion coefficient, an electrolyte membrane becomes possible [ obtaining sufficient deformation weakening 
the junction force of an interface with an electrode ]. 

[0024] According to the electrolyte membrane recovery approach of a fuel cell according to claim 2, it is 
immersed into a predetermined liquid according to an immersion process in the zygote of the electrolyte 
membrane and electrode which were joined using the proton conductivity solution. Since this predetermined 
liquid has the property to dissolve the hardened material of a proton conductivity solution, it serves to weaken 
the adhesive strength of the interface of the electrolyte membrane of a zygote, and an electrode. For this 
reason, it becomes easy to separate an electrolyte membrane from an electrode. The zygote which becomes 
easy to separate is easily separated into an electrolyte membrane and an electrode by the continuing separation 
process. 

[0025] According to the electrolyte membrane recovery approach of a fuel cell according to claim 3, it is in the 
electrolyte membrane recovery approach of a fuel cell according to claim 2, and since said liquid has the 
property to make it swell further that it is also at the expansion coefficient more than predetermined magnitude 
about said electrolyte membrane, it will do so with the operation which expands and transforms an electrolyte 
membrane, and the operation which dissolves the hardened material of a proton conductivity solution. For this 
reason, the adhesive strength of the interface of the electrolyte membrane of a zygote and an electrode is 
weakened further, and an electrolyte membrane is separated from an electrode still more easily. 
[0026] According to the electrolyte membrane recovery approach of a fuel cell according to claim 4, a 
permutation process permutes the liquid contained in the electrolyte membrane separated at the separation 
process with water, and a washing process washes an electrolyte membrane further. Therefore, it becomes 
possible to remove and wash the liquid which invaded into the electrolyte membrane according to the immersion 
process out of an electrolyte membrane. 

[0027] According to the electrolyte membrane recovery approach of a fuel cell according to claim 5, it becomes 
possible to separate an electrolyte membrane and an electrode simply and certainly by [ which twist an 
electrode to an electrolyte membrane / curving ] shifting or turning. 

[0028] According to the electrolyte membrane recovery approach of a fuel cell according to claim 6, when a 
zygote or a zygote vibrates the immersed liquid, the liquid becomes easy to reach between the electrolyte 
membranes and electrodes of a zygote. It enables this to shorten the time amount which the fall of the junction 
force of an electrolyte membrane and an electrode takes. 

[0029] According to the electrolyte membrane recovery approach of a fuel cell according to claim 7, since the 
zygote is dried according to the desiccation process in advance of an immersion process, the amount of 
expansion of the electrolyte membrane when being immersed in a liquid at an immersion process is enlarged. 
[0030] According to the electrolyte membrane recovery approach of a fuel cell according to claim 8, it judges 
whether a permutation and washing were completed completely by irradiating the beam of light of a 
predetermined wavelength region at an electrolyte membrane, and measuring the reinforcement of the 
transmitted beam of light. Generally, since the absorbed amount when passing it according to the class of liquid 
is different, the beam of light of a predetermined wavelength region is irradiating said beam of light at an 
electrolyte membrane, and becomes possible [ distinguishing what kind of liquid is contained in an electrolyte 
membrane ]. Therefore, a permutation and washing are completed completely and the liquid by said immersion 
process becomes possible [ distinguishing not remaining at all ]. 

[0031] According to the electrolyte membrane recovery approach of a fuel cell according to claim 9, a platinum 
recovery process recovers the platinum component of the catalyst supported to the electrode by filtering the 
liquid used at the immersion process. Therefore, it becomes possible to recycle platinum combining recycle of 
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[0032] According to the electrolyte membrane recovery approach of a fuel cell according to claim 10, weaken 
the bolting pressure of a fuel cell stack in the range which can secure a gas seal, and the outlet of a gas 
passageway is closed after that. The liquid which combines the property to dissolve the hardened material of a 
proton conductivity solution in the inlet port of the gas passageway, and the property to make it swell that it is 
also at the expansion coefficient more than predetermined magnitude about said electrolyte membrane is poured 
in, the outlet of said gas passageway is opened wide after that, and the liquid is discharged to the exterior of a 
stack. In this way, it faces decomposing a fuel cell stack and considers as the condition of being easy to 
separate an electrolyte membrane and an electrode, according to an operation of said liquid. Moreover, since the 
bolting pressure is weakened in the range which can secure a gas seal before pouring said liquid into the interior 
of a fuel cell stack, while weakening the force which sticks an electrolyte membrane and an electrode by 
pressure and urging separation with the electrolyte membrane of said liquid, and an electrode, it prevents said 
poured-in liquid leaking and coming out. 

[0033] According to the electrolyte membrane recovery system of a fuel cell according to claim 1 1, the hardened 
material of the proton conductivity solution which swells an electrolyte membrane as it is also at the expansion 
coefficient more than predetermined magnitude by making the zygote of an electrolyte membrane and an 
electrode immersed in the liquid in an immersion tub, and joins an electrolyte membrane and an electrode 
dissolves. For this reason, the adhesive strength of the interface of the electrolyte membrane of a zygote and an 
electrode becomes weak, and it becomes easy to separate an electrolyte membrane from an electrode. The 
zygote which becomes easy to separate is easily separated into an electrolyte membrane and an electrode by 
the separation means. 

[0034] According to the electrolyte membrane recovery system of a fuel cell according to claim 12, an 
electrolyte membrane is washed by permuting the liquid contained in an electrolyte membrane by water, and 
making the electrolyte membrane further immersed in the penetrant remover of a cleaning tank by making the 
electrolyte membrane separated with the separation means immersed in the water of a tank. Therefore, it 
becomes possible to remove and wash said liquid which invaded into the electrolyte membrane according to the 
immersion process out of an electrolyte membrane. 

[0035] According to the electrolyte membrane recovery system of a fuel cell according to claim 13, the 
immersed order moves a zygote to a front cistern from a back cistern, and a liquid moves in order. From the 
liquid contained in the electrolyte membrane of a zygote being permuted by the liquid in said cistern, if a zygote 
is immersed in a cistern, generally, although the liquid concentration of said cistern is made to fall According to 
this electrolyte membrane recovery system, since immersion of said zygote is made from the cistern of the 
downstream of a liquid, with the cistern of said back which is equivalent to the upstream of a liquid, there is 
almost no permutation with the liquid in said electrolyte membrane, and it cannot be based on the throughput of 
a zygote, but liquid concentration can be kept almost constant. 
[0036] 

[Example] In order to clarify further a configuration and an operation of this invention explained above, the 
suitable example of this invention is explained below. 

[0037] First, the configuration of the polymer electrolyte fuel cell 10 which applies the electrolyte membrane 
recovery approach of the fuel cell of the 1st example is explained previously. Here, since it is easy, the polymer 
electrolyte fuel cell 10 shall consist of cells (a eel is one thing). Structural drawing of the polymer electrolyte fuel 
cell 10 with which drawing 1 consists of cells, and dr aw i n g 2 are the decomposition perspective views of the 
polymer electrolyte fuel cell 10. As shown in these Figs., a polymer electrolyte fuel cell (it is only hereafter called 
a fuel cell) 10 An electrolyte membrane 1 1, and the cathode 12 and anode 13 as a gas diffusion electrode which 
are made into sandwich structure on both sides of this electrolyte membrane 1 1 from both sides, The separators 
14 and 15 which form the passage of ingredient gas and fuel gas with a cathode 12 and an anode 13, inserting 
this sandwich structure (it being hereafter called a zygote) from both sides, It is constituted by the collecting 
electrode plates 16 and 17 which are arranged on the outside of separators 14 and 15 and serve as a collector 
of a cathode 12 and an anode 13. 

[0038] An electrolyte membrane 1 1 is the ion exchange membrane formed by polymeric materials, for example, 
fluororesin, and shows good electric conductivity according to a damp or wet condition. The cathode 12 and the 
anode 1 3 are formed of the carbon cross woven with the yarn which consists of a carbon fiber, and the carbon 
powder which supported the alloy which consists of the platinum as a catalyst or platinum, and other metals is 
applied to the front face of this carbon cross. 

[0039] Such an electrolyte membrane 11 and a cathode 12, and the anode 13 are joined as follows. The carbon 
powder which supported the alloy of platinum or platinum is applied to the front face of the carbon cross used as 
the base material of a cathode 12, and an electrolyte membrane 1 1 and the front face of this carbon cross are 
joined to it using a proton conductivity solid-state polymer solution (for example, thing currently sold as trade 
name Nafion Solution from U.S. AldrichChemical). Consequently, said cathode 1 2 fixes on electrolyte membrane 
1 1 front face, achieving a duty like adhesives so to speak in the process which a proton conductivity solid-state 
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polymer solution solidifies. In addition, between an anode 13 and electrolyte membranes 11 is joined similarly. By 
the way, since water, hydrogen, and oxygen are passed, this proton conductivity solid-state polymer solution will 
be convenient even if the front face of an electrolyte membrane 1 1 is covered with the hardened material of a 
proton conductivity solid-state polymer solution. 

[0040] The carbon powder which supported platinum is created by the following approaches. A sodium 
thiosulfate is mixed with a chloroplatinic acid water solution, and the water solution of a sulfurous-acid platinum 
complex is obtained. Stirring this water solution, hydrogen peroxide solution is carried out under **, and the 
platinum particle of colloid is deposited in a water solution, next, the carbon black (for example, Vulcan XC-72 
(trademark of U.S. CABOT) and DIN — a turnip — adding a rack (trademark of DENKI KAGAKU KOGYO K.K.), it 
stirs and the platinum particle of colloid is made to adhere on the surface of carbon black) used as support Next, 
after separating suction filtration or the carbon black to which pressure filtration was carried out and the 
platinum particle adhered and washing a solution repeatedly by deionized water (pure water), it is made to dry 
completely at a room temperature. Next, after a crusher grinds the condensed carbon black, while returning the 
platinum on carbon black in a hydrogen reduction ambient atmosphere by heating at 250 degrees C - 350 
degrees C for about 2 hours, remaining chlorine is removed completely and the carbon powder which supported 
platinum is completed. 

[0041] Separators 14 and 15 are formed with the carbon plate of the quality of precise. The separator 14 by the 
side of a cathode 12 forms oxygen content gas-passageway 14P which make the catchment way of the water 
generated with a cathode 1 2 while making the passage of the oxygen content gas which is ingredient gas on the 
front face of a cathode 12. Moreover, the separator 15 by the side of an anode 13 forms hydrogen gas- 
passageway 15P which make the passage of the mixed gas of the hydrogen gas and the steam which are fuel gas 
on the front face of an anode 13. Collecting electrode plates 16 and 1 7 are formed with copper (Cu). 
[0042] What was explained above is the fundamental configuration of a polymer electrolyte fuel cell 10. Next, the 
polymer electrolyte fuel cell 10 actually used is explained. Drawing 3 is structural drawing having shown the 
actual outline structure of a polymer electrolyte fuel cell 10. In addition, to the components of the same 
configuration as dr awi ng 1 and drawing 2 , the same sign as drayyjng 1 and drawin g 2 was attached among 
drawing 3 . 

[0043] As shown in drawing 3 , on both sides of the zygote 20 which consists of the electrolyte membrane 1 1, 
the cathode 12, and anode 13 which were shown by drawing 1 and drawing 2 , two or more laminatings of the 
polymer electrolyte fuel cell 10 are carried out with a separator 21. This separator 21 consists of the same 
ingredient as the separators 14 and 15 of the cell shown by drawing 1 and drawing 2 , forms oxygen content gas- 
passageway 14P on the front face of the cathode 12 of the zygote 20 of one side, and forms hydrogen gas- 
passageway 15P on the front face by the side of the anode 13 of the zygote 20 of the other side. In addition, the 
separator 14 which forms only oxygen content gas-passageway 14P in the outside of zygote 20R located most in 
right-hand side is arranged among drawing, and the separator 15 which forms only hydrogen gas-passageway 
15P in the outside of zygote 20L located most in left-hand side is arranged. 

[0044] Furthermore, a polymer electrolyte fuel cell 10 equips the pan of the cooling water passage 22 and 23 
arranged on the outside of these separators 14 and 15, and the cooling water passage 22 and 23 with the 
collecting electrode plates 16 and 17 arranged outside and the end plates 26 and 27 which sandwich these whole 
through electric insulating plates 24 and 25 from both sides, and is equipped with the clamping bolt 28 which 
binds end plates 26 and 27 tight from an outside further. 

[0045] The electrolyte membrane recovery approach of collecting electrolyte membranes 1 1 from the polymer 
electrolyte fuel cell 10 constituted as mentioned above is explained in full detail below. In addition, it is the 
approach which is explained here of collecting electrolyte membranes 1 1 from the zygote 20 which consists of 
an electrolyte membrane 11, the remaining cathode 12, and the remaining anode 13 after drawing out a clamping 
bolt 28 and removing separators 14, 15, and 21, the cooling water passage 22 and 23, collecting electrode plates 
16 and 17, electric insulating plates 24 and 25, and end plates 26 and 27 from a polymer electrolyte fuel cell 10. 
[0046] Drawing 4 is a flow chart which shows the process of the electrolyte membrane recovery approach, and 
drawing 5 is the explanatory view showing typically the changes of the condition of an electrolyte membrane 1 1 
according to the process of the electrolyte membrane recovery approach. As shown in the flow chart of drawing 
4 , the immersion process immersed in the solution of a methanol in the zygote 20 of a polymer electrolyte fuel 
cell 10 is performed first (step S1). As shown in (A) of drawing 5 , the tub (immersion tub) 51 filled with the 
methanol is prepared, and, specifically, a zygote 20 is thrown into this immersion tub 51. And a zygote 20 is left 
about 10 minutes from 1 minute in the immersion tub 51. Consequently, a zygote 20 can be made fully immersed 
in a methanol, and the water in an electrolyte membrane 1 1 (water molecule) is completely permuted by the 
methanol. 

[0047] If the water in an electrolyte membrane 1 1 is permuted by the methanol, an electrolyte membrane 1 1 will 
expand, an electrolyte membrane 1 1 will deform, and the hardened material of the proton conductivity solid-state 
polymer solution which joins an electrolyte membrane 11 and a cathode 12 will be dissolved further. For this 
reason, the adhesive strength of the interface of the electrolyte membrane 1 1 of a zygote 20 and a cathode 12 



and the, interface of an electrolyte membrane 1 1 and an anode 13 becomes weak, and it becomes easy to 
separate an electrolyte membrane 11 from a cathode 12 and an anode 13. In addition, in this immersion process, 
it is desirable to consider as the configuration which stirs the methanol in the immersion tub 51 with a stirrer 52. 
An immersion process can be made to complete more by stirring the inside of the immersion tub 51 for a short 
time. 

[0048] Subsequently, the separation process which divides into each part of an electrolyte membrane 1 1, a 
cathode 12, and an anode 13 the zygote 20 in the condition of being easy to decompose is performed (step S2). 
As shown in (B) of drawing 5 , the immersion tub 51 and the following tub (separation tub) 53 similarly filled with 
the methanol are prepared, a zygote 20 is moved from the immersion tub 51 to this separation tub 53, and, 
specifically, the activity which separates an electrolyte membrane 11, a cathode 12, and the anode 13 of each 
other within that separation tub 53 is done. The activity of this separation is done as follows in this example. 
[0049] As shown in drawing 6 , first, a zygote 20 is prepared ((a) of drawing 6 ), and it tears off in the condition 
that the cathode 12 of the zygote 20 is curved from the one side of them ((b) of drawing 6 ). Then, an anode 13 
is torn off in the condition that it curves from the one side of them ((c) of drawing 6 ). In this way, an electrolyte 
membrane 11 will be in the condition of having dissociated with the cathode 12 and the anode 13. Although it 
lengthened in order of the cathode 12 and the anode 13 and **** was performed in this example, it changes to 
this, lengthens in order of an anode 13 and a cathode 12, and may be made to perform ****. 
[0050] In addition, although the activity which tears off a cathode 12 and an anode 13 from an electrolyte 
membrane 1 1 is done in the activity of this separation as mentioned above, that big force for lengthening and 
removing is not needed. According to the immersion process of step SI, it is fully easy to dissociate, the 
electrolyte membrane 11, the cathode 12, and the anode 13 have become, and it separates simply only by 
performing pressing spatula-like components against one side of a cathode 12 and an anode 13 etc. in practice. 
[0051] After finishing return and the separation process of step S2 to drawing 4 , the permutation process which 
permutes by water the methanol contained in the electrolyte membrane 1 1 separated at the separation process 
is performed (step S3). As shown in (C) of drawing 5 , the tub (permutation) 55 filled with deionized water is 
prepared, and, specifically, the separated electrolyte membrane 1 1 is moved from the separation tub 53 to the 
permutation tub 55. And the electrolyte membrane 1 1 is left about 10 minutes from 1 minute in the permutation 
tub 55. Consequently, an electrolyte membrane 1 1 can be made fully immersed in deionized water, and the 
methanol in an electrolyte membrane 1 1 is completely permuted by water. In addition, in this permutation 
process, it is desirable to consider as the configuration which stirs the deionized water in the permutation tub 55 
with a stirrer 56. The permutation to the water of the methanol in an electrolyte membrane 1 1 can be made to 
complete more by stirring the inside of the permutation tub 55 for a short time. 

[0052] After finishing return and the permutation process of step S3 to drawing 4 , the washing process which 
washes the electrolyte membrane 1 1 which finished the permutation process is performed (step S4). As shown in 
(D) of drawing 5 , the following tub (cleaning tank) 57 filled with hydrogen peroxide solution is prepared, and, 
specifically, an electrolyte membrane 1 1 is moved from the permutation tub 55 to this cleaning tank 57. In a 
gleaning tank 57, ebullition washing of the electrolyte membrane 1 1 is carried out with hydrogen peroxide 
p^olution. Although illustration will not be carried out if ebullition washing with hydrogen peroxide solution finishes, 
0>n electrolyte membrane 1 1 is repeated and it washes by deionized water. Then, the electrolyte membrane 1 1 
" ^hich washing finished is kept within the container of the ambient atmosphere in saturated steam at a room 
jmperature. In this way, an electrolyte membrane 1 1 is recoverable from the stack of a polymer electrolyte fuel 
jell 10. In addition, in a cleaning tank 57, it is desirable to consider as the configuration which stirs hydrogen 
Jeroxide solution with a stirrer 58. Ebullition washing by hydrogen peroxide solution can be made to complete 
lore by stirring the inside of a cleaning tank 57 for a short time. 
^)053] It investigated whether the electrolyte membrane 1 1 would have deteriorated by performing various trials 
rpf>out the electrolyte membrane 1 1 actually collected according to the electrolyte membrane recovery approach 
^of this 1st example explained in full detail above. The results of an investigation are as follows. 
£y054] First, the trial which observes the front face of the collected electrolyte membrane 1 1 with a 
"©ereoscopic microscope 100 times [ 10 times to ] the scale factor of this was performed. According to this 
"Observation result, generating of a blemish or a pinhole where the front face of an electrolyte membrane 1 1 and 
a rear face originate in one process of immersion of this example, separation, a permutation, and washing was 
not seen. In a series of processes of immersion, separation, a permutation, and washing, this shows not having 
physical effect on an electrolyte membrane 1 1, and has checked that an electrolyte membrane 1 1 was 
recoverable in the good condition. 

[0055] Next, the zygote 20 which consists of an electrolyte membrane 11, a cathode 12, and an anode 13 was 
again created using this collected electrolyte membrane 11. This creation was carried out on the completely 
same conditions as the case where the new electrolyte membrane 1 1 is used. The electrolyte membrane 1 1, the 
cathode 12, and the anode 13 are joined by sufficient reinforcement, and the completed zygote 20 has checked 
that they were the case where cell resistance is also created using a new electrolyte membrane, and this level. 
Moreover, in the junction activity, the junction activity was able to be done completely like the new electrolyte 



membrane. 

[0056] Furthermore, the zygote 20 created using said collected electrolyte membrane 1 1 was assembled as an 
actual fuel cell, ingredient gas was passed to the anode and the cathode, respectively, and the cell property was 
measured. The same cell property as the case where the new electrolyte membrane 1 1 is used for this measured 
cell property was acquired. 

[0057] From these things, it has checked that electrolyte membranes were collected from a zygote with the 
electrolyte membrane of a polymer electrolyte fuel cell, an anode, and a cathode, and this collected electrolyte 
membrane could use it for creation of the above-mentioned zygote again based on this example, i.e., recycle of 
an electrolyte membrane is possible. 

[0058] As explained in full detail above, according to the electrolyte membrane recovery approach of the fuel cell 
of this 1st example, according to the immersion process of step S1, an electrolyte membrane 11 expands, it 
deforms, and the hardened material of the proton conductivity solid-state polymer solution which joins an 
electrolyte membrane 1 1 and a cathode 1 2 is dissolved further. For this reason, the adhesive strength of the 
interface of the electrolyte membrane 1 1 of a zygote 20 and a cathode 12 and the interface of an electrolyte 
membrane 11 and an anode 13 becomes weak, and it becomes easy to separate an electrolyte membrane 1 1 
from a cathode 12 and an anode 13. Therefore, the outstanding effectiveness that an electrolyte membrane 1 1 is 
easily recoverable from a polymer electrolyte fuel cell 10 is done so, without adding a configuration means 
special to a polymer electrolyte fuel cell 10. 

[0059] Although the methanol was used in this example as a solution immersed in a zygote 20 at an immersion 
process, the following reasons selected the methanol. It is called for that, as for the liquid which use and is at an 
immersion process, the capacity to expand an electrolyte membrane 1 1 has the capacity to dissolve the 
hardened material of a proton conductivity solid-state polymer solution greatly (for the capacity to make it 
expand with the expansion coefficient more than 20 [%] to be the need at least). Although there is such a liquid 
not only in a methanol (methyl alcohol) but variously, for example, the thing of ketone systems, such as ethanol, 
a thing of an alcoholic system like isopropyl alcohol, and an acetone, corresponds, considering a price, the 
discarding method, and the reusing method, the class of liquid is restricted naturally. 

[0060] In this example, especially in a permutation process, in order that this liquid may mix into water, the new 
problem of it becoming impossible to discard this water depending on the class of liquid will occur. If a methanol 
is used, it can be used by mixing the methanol of an immersion process, and the water of a permutation process 
as a raw material for a reaction of the methanol-reforming machine which is a fuel source to a polymer 
electrolyte fuel cell 10. Such a thing was considered synthetically, and this was used noting that the methanol 
was suitable. It is also possible to consider as the configuration using the thing of ketone systems, such as jj 
ethanol which does not necessarily restrict to a methanol, of course and was mentioned above, a thing of an (jT d 
alcoholic system like isopropyl alcohol, and an acetone. H 
[0061] Furthermore, there is also an approach using the mixed liquor object of a methanol and water as a liquid ^ 
used at an immersion process. According to this, the effectiveness, the permutation from the methanol in a ^ 
permutation process to water becomes [ that it is possible to reduce the cost of materials of an immersion jS 
process and ] easy, of two points is expectable by using the mixed liquor object of a methanol and water. 
However, the capacity for there to be no capacity which melts the hardened material of a proton conductivity CP 
solid-state polymer solution in water, and to expand the film is also weaker than a methanol. For this reason, 
adhesive strength of an electrolyte membrane 11 and a cathode 12 cannot fully be weakened at an immersion ^ 
process, but it is apprehensive also about separation at a subsequent separation process becoming difficult. TI^n 
duration in a separation process becomes long and it is so good that the ratio of water becomes large when it 
changed and experiments in the ratio of a methanol and water preferably to make [ many ] a methanol for the 
ratio of a methanol and water more than the ratio of 3:10. 

[0062] Moreover, although the separation was worked at the separation process of step S2 by ****** which 
curves an electrode (a cathode 12 or anode 13), it changes to this, and you may make it twist an electrode, and 
may make it shift in said 1st example. Furthermore, you may make it turn an electrode. The activity of separation 
by these "it twists", "it shifting", or the thing "turned" is explained in detail below. 

[0063] The activity "to twist" is as follows. As shown in drawing 7 , a zygote 20 is first arranged in a longitudinal 
direction ((a) of drawin g 7 ). Here, as what tears off a cathode 12 previously, a cathode 12 is turned to the 
bottom and arranged. Subsequently, as the angle of the four corners of an electrolyte membrane 1 1 is turned 
over to the up side in order ((b) and (c) of drawing 7 ) and an electrolyte membrane 1 1 is twisted, a cathode 12 
is torn off from a zygote 20 ((d) of drawing 7 ). Then, the zygote of the remaining electrolyte membranes 1 1 and 
an anode 13 is turned over, and an anode 13 is turned to the bottom and arranged ((e) of drawing 7 ). 
Subsequently, as the angle of the four corners of an electrolyte membrane 1 1 is turned over to the up side in 
order ((f) and (g) of drawing 7 ) and an electrolyte membrane 1 1 is twisted, an anode 13 is torn off from an 
electrolyte membrane 1 1 ((h) of drawing 7 ). in addition, the above (d) and (h) — lengthening — removing — only 
twisting an electrolyte membrane 1 1, a lower electrode separates and falls by self-weight. In this way, a zygote 
20 is divided into three components, an electrolyte membrane 1 1, a cathode 12, and an anode 13, according to 



.an individual BEST AVAILABLE COPY 

[0064] Although it lengthened in order of the cathode 12 and the anode 13 and **** was performed in this 
example, it changes to this, lengthens in order of an anode 13 and a cathode 12, and may be made to perform 

[0065] The activity "to shift" is as follows. The cathode 12 (or anode 13) which is the electrode of (a)) of 
( drawing 8 , and one of the two of the zygote 20 about the zygote 20 which passed through the immersion 
process as shown in drawing 8 , After clamping the anode 13 (or cathode 12) which is another electrode, 
respectively and pressing down a cathode 12 and an anode 13 certainly Next, it shifts slowly so that a cathode 
12 and an anode 13 may become hard flow mutually in the direction of a straight line ((b) of drawing 8 , (c)). In 
this way, a zygote 20 is divided into three components, an electrolyte membrane 1 1 , a cathode 1 2, and an anode 
13, according to an individual. 

[0066] The activity "to turn" is as follows. The cathode 12 (or anode 13) which is the electrode of (a)) of 
( drawing 9 , and one of the two of the zygote 20 about the zygote 20 which passed through the immersion 
process as shown in drawing 9 , After clamping the anode 13 (or cathode 12) which is another electrode, 
respectively and pressing down a cathode 12 and an anode 13 certainly, it turns slowly so that a cathode 12 and 
an anode 1 3 may next become a circumferencial direction to hard flow mutually ((b) of drawing 9 , (c)). In this 
way, a zygote 20 is divided into three components, an electrolyte membrane 1 1, a cathode 12, and an anode 13, 
according to an individual. 

[0067] At the separation process, it uses any of "it curves", "it twisting", "it shifting", or the thing "turned" 
which were mentioned above they are, and the separation activity is done. It is possible to perform either by the 
above "for it to curve", "for it to twist", since the carbon cross is used as an electrode substrate of a cathode 
12 and an anode 13, "for it to shift" in this 1st example, or the thing "turned." Because, since there is flexibility 
in a carbon cross, even if it performs "it curves" and the thing which were referred to as "Twisting" and to 
bend, a cathode 12 and an anode 13 are because it is not divided. On the other hand, it is better to consider as 
the configuration which avoids the separation activity by "it curves" and the thing "twisted" mentioned above in 
the configuration using carbon paper as an electrode substrate of a cathode 12 and an anode 13, and does a 
separation activity by "it shifting" or the thing "turned." There is rigidity at carbon paper, and if "it curving" or 
the activity of "twisting" mentioned above is done, since carbon paper breaks, these activities are avoided. 
[0068] The equipment which works separation by the thing which was shown by drawing 6 mentioned above, and 
"which is curved" is explained below. Drawing 10 is the outline front view of the equipment, and drawing 1 1 is 
the outline top view of the equipment. 3 sets of conveyance rollers 71, 72, and 73 with which this equipment 
sends a zygote 20 to an one direction (the inside of drawing, x directions) as shown in both drawings, It is 
arranged at the course of the zygote 20, and has the squeegee 75 which exfoliates an electrode (for example, 
anode 13) from the zygote 20 sent with the conveyance rollers 71 and 72, and 1 set of conveyance rollers 77 
which send the exfoliative electrode in the direction from which the travelling direction of said zygote 20 is 
different. In addition, as each class of the above-mentioned conveyance rollers 71, 72, and 73 pinches or 
supports the electrolyte membrane 1 1 of a zygote 20 from both sides and it is shown in drawing 1 1 , since size is 
smaller than an electrolyte membrane 1 1, the anode 13 joined to the electrolyte membrane 1 1 does not pinch an 
anode 13. 

[0069] The zygote 20 sent with the conveyance rollers 71, 72, and 73 hits a squeegee 75. The location of the 
hitting zygote 20 is the interface of an electrolyte membrane 1 1 and an anode 13, and since the zygote 20 is in 
the condition that an immersion process is already easy to separate, an anode 13 is removed from an electrolyte 
membrane 1 1 by the squeegee 75 with advance of a zygote 20. In this way, an electrolyte membrane 1 1 is easily 
separable from a zygote 20. 

[0070] Next, by curving an electrolyte membrane 1 1 explains below the equipment which does the activity which 
separates an electrode. Drawing 12 is the outline block diagram of the equipment. As shown in both drawings, 
this equipment bends the travelling direction of a zygote 20 from slanting down one to slanting above one with 3 
sets of conveyance rollers 81, 82, and 83. By this configuration, as for the zygote 20 which was progressing to 
slanting down one, only the location of that bending to the electrolyte membrane 1 1 progresses to slanting above 
one, and separates downward as it is, and an anode 13 falls. In this way, only by bending the conveyance 
direction of a zygote 20, an electrolyte membrane 1 1 is easily separable from a zygote 20. 
[0071] Another mode of said 1st example is explained further. Although the electrolyte membrane 1 1 and the 
electrode (a cathode 12 and anode 13) were joined in said 1st example using the proton conductivity solid-state 
polymer solution, it is good also as a configuration which changes to this and is joined by the approach of of the 
either ** of a degree or - the **s. 

[0072] ** What applies to the front face of the carbon cross used as the base material of an electrode the 
carbon powder which supported the alloy of platinum or platinum, and unites an electrolyte membrane and this 
electrode substrate with it with a hotpress. 

** What a suitable organic solvent is distributed, pastes the carbon powder which supported the alloy of platinunr 
or platinum, applies by technique, such as screen printing, on the surface of an electrolyte membrane, and is 



unified with an electrode substrate and a hotpress after that. 

** What supports platinum with the thin film forming methods, such as a spatter, vacuum deposition, a CVD 
method, and PVD, and is unified with an electrode substrate and a hotpress after that on the surface of an 
electrolyte membrane. 

[0073] It is better to consider as the configuration using the liquid excellent in the capacity to dissolve the 
hardened material of a proton conductivity solid-state polymer solution, at an immersion process, when 
collecting electrolyte membranes from the zygote created by the approach of the aforementioned **. It is better 
to consider as the configuration using the liquid excellent in the capacity to expand an electrolyte membrane 1 1, 
at an immersion process on the other hand, when collecting electrolyte membranes from the zygote created by 
the approach of the aforementioned ** and **. In addition, the capacity of said liquid demanded can fully be filled 
with considering as the configuration which used the methanol as said liquid in any case. 
[0074] The 2nd example of this invention is explained below. The configuration of the electrolyte membrane 
recovery approach of the fuel cell of this 2nd example is equipped with the still more nearly following 
configurations after having the same configuration as the electrolyte membrane recovery approach of the fuel 
cell of the 1st example. At the immersion process in the electrolyte membrane recovery approach of the fuel cell 
of this 2nd example, while preparing the immersion tub 51 and throwing a zygote 20 into this immersion tub 51 
like the 1st example, as shown in draw ing 13 , vibrator 90 is further provided in the immersion tub 51. Vibrator 90 
is vibrator of an ultrasonic mold and vibrates the methanol in the immersion tub 51. 

[0075] As the zygote 20 was mentioned above by being immersed in a methanol in the 1st example Although the 
junction force between the electrolyte membrane 1 1 of a zygote 20, a cathode 12, and an anode 13 is reduced 
according to the operation which expands and makes the electrolyte membrane 1 1 of a zygote 20 transform, and 
the operation which dissolves the hardened material of the proton conductivity solid-state polymer solution used 
at the time of junction of a zygote 20 In order to generate such an operation efficiently, it is necessary to make 
a methanol arrive at a gap with an electrolyte membrane 11, a cathode 12, and an anode 13 efficiently. 
[0076] A methanol makes it easy to reach between the electrolyte membranes 1 1 and electrodes of a zygote 20, 
when a zygote 20 vibrates the immersed methanol with vibrator 90 in this 2nd example. While being able to 
shorten by this the time amount which the fall of the junction force with an electrolyte membrane 1 1, a cathode 
12, and an anode 13 takes, separation of the electrolyte membrane 1 1 in a latter separation process can be 
made still easier. 

[0077] In this 2nd example and 1st example, when immersion time amount required for an electrolyte membrane 
1 1 to dissociate was compared, and supersonic vibration was used, it turned out that it can be shortened to the 
time amount below one half. Moreover, it turned out that the effectiveness that the immersion time amount using 
supersonic vibration can be shortened is large, so that the electrode surface product of a zygote 20 was large. 
[0078] In addition, in this 2nd example, it is desirable to cover the upper part of the immersion tub 51 with a lid, 
to make it the steam of a methanol not disperse, or to arrange a cooling pipe in the upper part of a tub, to make 
the steam of a methanol solidify, to consider as the waterdrop of a methanol, and to make it make it return in 
the immersion tub 51 again by supersonic vibration, since a methanol becomes easy to volatilize. When it is going 
to process a lot of zygotes 20 with a small amount of methanol, it must stop moreover, having to add the 
supersonic vibration of a high output generally. 

[0079] Furthermore, although vibrator 90 was formed in the immersion tub 51 in the 2nd example, it is good also 
as a configuration which changed to this and formed vibrator 90 in the separation tub 53. The methanol makes it 
easy for the separation tub 53 in the 1st example to be vibrating the methanol in the separation tub 53 with ^ 
vibrator 90, since the methanol's is filled like the immersion tub 51 inside, and to reach between an electrolyte Q 
membrane 1 1 and an electrode. While being able to shorten the time amount which the fall of the junction force 
with an electrolyte membrane 1 1, a cathode 12, and an anode 13 takes also by this, separation of the electrolyte^: 
membrane 1 1 in a latter separation process can be made still easier. ^ 
[0080] Moreover, although the zygote 20 considered as the configuration which vibrates the immersed methanol ^ 
with vibrator 90 in said 2nd example, it is good also as a configuration which it changes [ configuration ] to this 
and vibrates a zygote 20 directly. CC 
[0081] The 3rd example of this invention is explained below. As compared with it of the 1st example, the point 
that the immersion process is attained by two immersion tubs is different, and the configuration of the ^ 
electrolyte membrane recovery approach of the fuel cell of this 3rd example is the same about other q 
configurations. 

[0082] Drawing 14 is the outline block diagram of a configuration of realizing the immersion process in the 3rd ^ 
example. As shown in this drawing 14 , it has two immersion tubs 101,102 as a configuration which realizes an 
immersion process. The connection pipe 103 connects, it connects with the methanol source of supply which is 
not illustrated through a pipe 104 to the 2nd immersion tub 102, and the 1st immersion tub 101 and the 2nd 
immersion tub 102 are connected to the methanol tank through the pipe 105 at the 1st immersion tub 101. The 
methanol supplied from the methanol source of supply is first supplied to the 2nd immersion tub 102 through a 
pipe 104. Then, if the supply is continued and a methanol overflows the 2nd immersion tub 102, the methanol will 



be supplied to the 1st immersion tub 101 through the connection pipe 103. Then, the methanol further 
'overflowed from the 1st immersion tub 101 is sent to a methanol tank through a pipe 105. 

[0083] It is immersed in order of the 1st immersion tub 101 and the 2nd immersion tub 102, and the zygote 20 of 
an electrolyte membrane 1 1 , a cathode 1 2, and an anode 1 3 is conveyed after that by the separation tub which 
is not illustrated. 

[0084] In this 3rd example constituted as mentioned above, if a zygote 20 is conveyed in the 1st immersion tub 
101 , the water in the electrolyte membrane 1 1 of that zygote 20 will be permuted by the methanol. For this 
reason, the concentration of the methanol in the 1st immersion tub 101 falls. On the other hand, since it is after 
the water in an electrolyte membrane 1 1 is already permuted by the methanol by the 1st immersion tub 101 
when a zygote 20 is conveyed in the 2nd immersion tub 102, there is almost no mixing of the water into the 2nd 
immersion tub 102. Therefore, if the methanol of optimum dose is supplied to the 2nd immersion tub 102 
according to this 3rd example, methanol concentration of the 2nd immersion tub 102 cannot be depended on the 
throughput of a zygote 20, but can be set always constant. 

[0085] In the 1st example which set the processing tub in an immersion process to one, the methanol 
concentration in the immersion tub 51 falls as the throughput of a zygote 20 increases. On the other hand, 
considering the ease of carrying out of separation at a separation process, the higher one of methanol 
concentration is advantageous. Therefore, in the 1st example, whenever it processed the zygote 20 of a 
constant rate, the methanol in the immersion tub 51 had to be exchanged. On the other hand, in this 3rd 
example, since methanol concentration of the 2nd immersion tub 102 cannot be depended on the throughput of a 
zygote 20 but can be set always constant as mentioned above, the effectiveness that exchange of the methanol 
in an immersion tub becomes unnecessary, and a maintenance becomes easy can be done so, and separation at 
the separation process of the next step can be further made still easier. 

[0086] In addition, although the immersion tub in an immersion process was set to two in this 3rd example, it 
changes to this and is good also considering an immersion tub as three or more. In an immersion process's 
consisting of two or more immersion tubs, and in short, processing a zygote 20 continuously, additional supply of 
a methanol is performed to the tub behind the order of conveyance of a zygote 20 among two or more tubs, and 
the methanol overflowed by the tub behind that should just consider as the configuration which flows into a front 
tub in order. Thereby, the methanol concentration of a back tub can be kept constant among two or more tubs. 
[0087] The 4th example of this invention is explained below. As compared with it of the 1st example, the point 
that the permutation process is attained by two or more permutation tubs is different, and the configuration of 
the electrolyte membrane recovery approach of the fuel cell of this 4th example is the same about other 
configurations. 

[0088] Drawing 1 5 is the outline block diagram of a configuration of realizing the permutation process in the 4th 
example. As shown in this drawing 15 , it has two permutation tubs 201,202 as a configuration which realizes a 
permutation process. The connection pipe 203 connects, it connects with the water source of supply which is 
>ot illustrated through a pipe 204 to the 2nd permutation tub 202, and the 1st permutation tub 201 and the 2nd 
jrmutation tub 202 are connected to the water tank through the pipe 205 at the 1st permutation tub 201. The 
lionized water supplied from the water source of supply is first supplied to the 2nd permutation tub 202 
irough a pipe 204. Then, if the supply is continued and deionized water overflows the 2nd permutation tub 202, 
4je deionized water will be supplied to the 1st permutation tub 201 through the connection pipe 203. Then, the 
Spionized water further overflowed from the 1st permutation tub 201 is sent to a water tank through a pipe 205. 
^)089] The zygote 20 of an electrolyte membrane 11, a cathode 12, and an anode 13 is sent in order of the 1st 
-gjgrmutation tub 201 and the 2nd permutation tub 202, and is conveyed after that by the separation tub which is 
^ot illustrated. 

^D090] In this 4th example constituted as mentioned above, if a zygote 20 is conveyed in the 1st permutation tub 
j£01, the methanol in the electrolyte membrane 1 1 of that zygote 20 (what was permuted at the immersion 
Cfirocess and the separation process) will be permuted by deionized water. For this reason, the concentration of 
pthe deionized water in the 1st permutation tub 201 falls (that is, a methanol mixes). On the other hand, since it is 
after the methanol in an electrolyte membrane 1 1 is already permuted by deionized water by the 1st permutation 
tub 201 when a zygote 20 is conveyed in the 2nd permutation tub 202, there is almost no mixing of the methanol 
into the 2nd permutation tub 202. Therefore, if the deionized water of optimum dose is supplied to the 2nd 
permutation tub 202 according to this 4th example, the deionized water in the 2nd permutation tub 202 cannot 
be depended on the throughput of a zygote 20, but can be made into what has the always few amount of mixing 
of a methanol. 

[0091] In the 1st example which set the processing tub in a permutation process to one, many methanols mix in 
the deionized water in the permutation tub 55 as the throughput of a zygote 20 increases. On the other hand, 
considering the ease of carrying out of washing at the washing process of the next step, the higher one of 
deionized water concentration is advantageous. Therefore, in the 1st example, whenever it processed the zygote 
20 of a constant rate, the deionized water in the permutation tub 55 had to be exchanged. On the other hand, in 
this 4th example, since the deionized water in the 2nd permutation tub 202 cannot be depended on the 



throughput of a zygote 20 but can be made into what has the always few amount of mixing of a methanol as 
mentioned above, the effectiveness that exchange of the deionized water in a permutation tub becomes 
unnecessary, and a maintenance becomes easy can be done so, and washing at the washing process of the next 
step can be further made still easier. 

[0092] In addition, although the permutation tub in a permutation process was set to two in this 4th example, it 
changes to this and is good also considering a permutation tub as three or more. In a permutation process's 
consisting of two or more permutation tubs, and in short, processing a zygote 20 continuously, additional supply 
of deionized water is performed to the tub behind the order of conveyance of a zygote 20 among two or more 
tubs, and the deionized water overflowed by the tub behind that should just consider as the configuration which 
flows into a front tub in order. Thereby, a methanol shall not mix the deionized water of a back tub among two or 
more tubs. 

[0093] In addition, in the 3rd example and the 4th example, although either an immersion tub or the permutation 
tubs were constituted from two or more tubs, of course, an immersion tub and a permutation tub may consist of 
two or more tubs, respectively. 

[0094] The 5th example of this invention is explained below. As compared with it of the 1st example, the point 
equipped with the desiccation process (step SO) which dries a zygote 20 beforehand is different before the 
immersion process of step S1, and the configuration of the electrolyte membrane recovery approach of the fuel 
cell of this 5th example is the same about other configurations, as shown in drawin g 16 . 

[0095] At a desiccation process, the zygote 20 before supplying to an immersion process is conveyed to drying 
room, and processing which heats a zygote 20 at 80 degrees C for about 1 hour is performed. Consequently, the 
moisture inside a zygote 20 can be evaporated completely. Thus, the zygote 20 which carried out predrying is 
thrown into an immersion process after that according to the 1st example. 

[0096] In this 5th example, since it is considering as the configuration dried beforehand before throwing a zygote 
20 into an immersion process, the amount of expansion of the electrolyte membrane 1 1 when being immersed in 
a methanol at an immersion process can be enlarged. Although the junction force of an electrolyte membrane 11 
and an electrode is weakened in the 1st example according to the operation of the dissolution of the hardened 
material of the proton conductivity solid-state polymer solution which has joined the deformation of an 
electrolyte membrane 1 1 by having dipped in the methanol, and an electrolyte membrane 1 1 and an electrode, 
since the amount of expansion of an electrolyte membrane 1 1 is enlarged and deformation is enlarged, the 
junction force of an electrolyte membrane 1 1 and an electrode can be further weakened in this 5th example. 
Therefore, the activity of separation with the electrolyte membrane 1 1 and electrode in the separation process 
of the next step can be done a still easier thing. 

[0097] The still more nearly following effectiveness is done so in this 5th example. In this 5th example, in the 
phase supplied to an immersion process, since the moisture in an electrolyte membrane 1 1 has already 
evaporated, in an immersion process, the water in an electrolyte membrane 1 1 mixes into a methanol, and it does 
not produce the problem of falling the methanol concentration in an immersion tub, either. Therefore, the 
exchange frequency of the methanol in an immersion process can be lessened. 

[0098] In addition, if it heats in a vacuum, heating in the above-mentioned desiccation process is low 
temperature further, and can be dried for a short time. In addition, if drying temperature is made high, it is 
possible to make it dry for a short time, but since there is a possibility that an electrolyte membrane 1 1 may 

jjdeteriorate with heat, it is desirable to make it dry at the temperature of about 80 degrees C, i.e., operating- 

mtemperature extent of a polymer electrolyte fuel cell. 

3}[0099] The 6th example of this invention is explained below. As compared with it of the 1st example, the point 

equipped with the check process (step S5) which checks whether washing at the permutation in the permutation 
^process of step S3 and the washing process of step S4 has been completed completely is different after the 
^washing process of step S4, and the configuration of the electrolyte membrane recovery approach of the fuel 
S~cell of this 6th example is the same about other configurations, as shown in drawing 17 . 

OP [0100] At the check process, it has judged whether the light of specific wavelength was irradiated, it had the 
|— existence of the absorption peak in the specific wavelength in the electrolyte membrane 11, and the permutation 
HI in a permutation process and washing at a washing process were completed completely. As shown in drawin g 18 , 
O the spectrum of the light from the light source 301 is carried out to the infrared radiation of the wavelength of 
O 1 050-1 085cm- 1 with a spectroscope 303, the infrared radiation is irradiated at an electrolyte membrane 11, and, 
^ specifically, the luminous intensity of the transmitted light is measured with a spectrophotometer 305. And 

delivery and its control unit 307 perform said judgment to the control unit 307 which consists of so-called 

microcomputers equipped with CPU, ROM, RAM, etc. in the measurement value. 

[0101] The contents of the processing in a control unit 307 are as follows in detail. As shown in the flow chart of 
drawing J.9 , it judges whether CPU of a control unit 307 is more than on-the-strength 10 that read luminous- 
intensity I of said transmitted light from the spectrophotometer 305 (step S310), and the luminous-intensity I 
defined beforehand predetermined first (step S320). A methanol hardly exists in the film, namely, the 
predetermined reinforcement 10 is a value when measuring the luminous intensity of the transmitted light with 



the same configuration which made the sample the electrolyte membrane 1 1 permuted by water nearly 
"completely [ the methanol in the film ] at the permutation process, and was shown in drawing 18 . 
[0102] Since it has the property in which a methanol absorbs the infrared radiation of said wavelength of 1050- 
1Q85cm-1, and water does not absorb the infrared radiation of the wavelength, an absorbed part will become 
large and the value measured with a spectrophotometer 305 will turn into a small value, if the methanol 
concentration in an electrolyte membrane 1 1 becomes large. For this reason, when it judges that measured 
luminous-intensity I is more than on-the-strength 10 predetermined in case a methanol does not exist at step 
S320, the methanol in an electrolyte membrane 1 1 progresses to step S330 noting that it does not exist at all. 
[0103] At step S330, it judges with the permutation of "O.K., i.e., a permutation process," and washing at a 
washing process having been completed completely. On the other hand, when it judges that measured luminous- 
intensity I is smaller than the predetermined reinforcement 10 at step S320, it progresses to step S340 and 
judges with having not yet completed completely the permutation of "NG, i.e., a permutation process,", and 
washing at a washing process. Processing is ended after activation of steps S330 or S340. 

[0104] In addition, when judged with a permutation and washing not being completely completed at step S340, an 
electrolyte membrane 1 1 is again returned to a permutation tub, and the permutation from a methanol to water 
is performed again. At this time, it is desirable to raise the rotational frequency of the stirrer of a permutation 
tub and to increase amount of water of the new deionized water which deionized water is [ deionized water ] 
made to stir or is supplied to a permutation tub. 

[0105] In this way, in the 6th constituted example, since it can check whether the permutation in a permutation 
process and washing at a washing process have been completed completely, said permutation and washing can 
be made into a positive thing. For this reason, any problem cannot be found and the electrolyte membrane 1 1 
collected from the zygote 20 of the used polymer electrolyte fuel cell 10 can be reused. 

[0106] In addition, the configuration shown by drawing 1 8 is good also as a configuration arranged in the cleaning 
tank except for the control unit 307. Moreover, it is good also as a configuration arranged while [ the ] conveying 
the electrolyte membrane 1 1 after passing a washing process with a conveyance roller. 

[0107] The 7th example of this invention is explained below. As compared with it of the 1st example, the point 
equipped with the platinum recovery process (step S2a) is different after the separation process of step S2, and 
the configuration of the electrolyte membrane recovery approach of the fuel cell of this 7th example is the same 
about other configurations, as shown in drawing 20 . 

[0108] Carbon powder [ finishing / platinum support ] is collected from the methanol in a separation tub at the 
platinum recovery process. As shown in drawing 21 , specifically, it constitutes so that the circuit 401 which 
comes out of the separation tub 53 to the outside of the separation tub 53, and returns to the separation tub 53 
may be formed and a pump 403 and a filter 405 may be formed in the middle of the circuit 401. With a pump 403, 
the methanol in the separation tub 53 is circulated all over a circuit 401, and uptake of the above-mentioned 
carbon powder which is floating in the methanol in the separation tub 53 with the filter 405 can be carried out. 
[0109] It is based on the following reason that carbon powder [ finishing / platinum support ] is floating in the 
methanol in the separation tub 53. Although the hardened material of the proton conductivity solid-state polymer 
solution which a zygote 20 is made immersed in a methanol and joins an electrolyte membrane 1 1 and an 
electrode is dissolved at the separation process and the immersion process before that, since this proton 
conductivity solid-state polymer solution is used not only this part but in case it applies carbon powder 
[ finishing / platinum support ] to an electrode, it also dissolves the hardened material of the proton conductivity 
solid-state polymer solution for spreading of this carbon powder. For this reason, carbon powder [ finishing / 
platinum support ] will dissociate from an electrode, and it will float in a methanol. As this carbon powder was 
mentioned above, uptake is carried out with a filter 405. 

[01 10] The carbon powder [ finishing / platinum support ] by which uptake was carried out with said filter 405 
will be used for the recycle process of platinum with an electrode. Therefore, it became possible to provide low Tp 
cost with a polymer electrolyte fuel cell 10 further by combining with recycle of the electrolyte membrane 1 1 
concerning this invention explained so far. ^ 
[0111] In addition, although considered as the configuration which established the platinum recovery process ^ 
immediately immediately after the separation process in this 7th example, it changes to this and is good also as^ 
immediately after an immersion process, since the zygote 20 is fully dipped in the methanol also at the l~ 
immersion process, in a methanol, carbon powder [ finishing / platinum support of most amount ] should be 
floating — the platinum of amount also with most coming out and also performing a platinum recovery process IT* 
after an immersion process (before a separation process) from a certain thing is collected — things can be *** 
carried out. O 
[01 12] In addition, in the separation tub 53, it is good also as a configuration which formed the vibrator 90 usedO 
in the 2nd example. Carbon powder applied to the electrode surface of a zygote 20 can be made easy for the J. 
supersonic vibration by the trembler 90 to separate from an electrode. 

[01 13] The 8th example of this invention is explained below. In the 1st thru/or the 7th example explained so far, 
the stack of a polymer electrolyte fuel cell 10 was decomposed beforehand, the zygote 20 was taken out, and 



the process which collects electrolyte membranes 1 1 from this zygote 20 has been stated. On the other hand, 
'this 8tli example describes the process which collects electrolyte membranes 1 1 from the condition before 
decomposing the stack of a polymer electrolyte fuel cell 10. 

[0114] Drawing 22 is a flow chart which shows the electrolyte membrane recovery approach of the fuel cell of 
this 8th example. As shown in this drawing 22 , the activity which the min which can secure a gas seal binds the 
clamping bolt 28 (refer to drawing 3 ) of the stack of a polymer electrolyte fuel cell 10 tight, and loosens it to ** 
first is done (step S500). Generally, when the bolting pressure of a clamping bolt 28 is set that cell resistance 
(resistance between terminals) becomes min and the stacks of a polymer electrolyte fuel cell are many, the min 
for securing a gas seal binds this bolting pressure tight, and it is a pressure larger enough than **. It is the 
activity reduced in the minimum magnitude of the range which can secure the gas seal at step S500 from 
magnitude from which said cell resistance becomes min about the bolting pressure of a clamping bolt 28. 
[01 15] Subsequently, the activity which closes the outlet of hydrogen gas-passageway 15P (refer to drawing 3 ) 
of the stack of a polymer electrolyte fuel cell 10 and the outlet of oxygen content gas-passageway 14P (refer to 
drawing 3 ) is done (step S510). Specifically, the closing motion bulb prepared near both outlets is shut. 
[01 16] Then, a methanol is poured into the interior of a stack from the inlet port of hydrogen gas-passageway 
15P, and the inlet port of oxygen content gas-passageway 14P (step S520), and it is left predetermined time in 
the condition (step S530). In this way, an immersion process is realized inside a stack. In addition, when a 
methanol is poured in at step S520, so that air may not remain inside a stack Before closing the outlet of 
hydrogen gas-passageway 15P, and the outlet of oxygen content gas-passageway 14P at step S510 It is 
gradually begun from the inlet port of hydrogen gas-passageway 15P, and the inlet port of oxygen content gas- 
passageway 14P to pour in a methanol. It may choose that residual gas was completely emitted from hydrogen 
gas-passageway 15P and oxygen content gas-passageway 14P at its own discretion, and you may constitute so 
that the activity which closes the outlet of hydrogen gas-passageway 15P and the outlet of oxygen content gas- 
passageway 14P may be done. 

[0117] Moreover, as an option to which it is made for air not to remain inside a stack, the inlet port and outlet of 
hydrogen gas-passageway 15P are connected with a hose, and the inlet port and outlet of oxygen content gas- 
passageway 14P are connected with a hose, and you may make it make a circuit with these hose circulate 
through a methanol. Furthermore, the outlet of hydrogen gas-passageway 15P and the inlet port of oxygen 
content gas-passageway 14P are connected with a hose, and the outlet of oxygen content gas-passageway 14P 
and the inlet port of hydrogen gas-passageway 15P are connected with a hose, and you may make it make a 
circuit with these hose circulate through a methanol. 

[01 18] Then, the activity which opens the outlet of hydrogen gas-passageway 15P and the outlet of oxygen 
content gas-passageway 14P is done (step S540). Specifically, the closing motion bulb prepared near both 
outlets is opened. Consequently, the methanol poured into the interior of a stack can be discharged outside from 
both outlets. In addition, air is blown, respectively from the inlet port of hydrogen gas-passageway 1 5P, and the 
inlet port of oxygen content gas-passageway 14P, and you may make it add the process which discharges 
compulsorily the methanol which remained inside the stack at this time. 

[01 19] Then, the activity which closes the outlet of hydrogen gas-passageway 15P and the outlet of oxygen 
content gas-passageway 14P is done like step S510 (step S550), and deionized water is poured into the interior 
Spf a stack from the inlet port of hydrogen gas-passageway 15P, and the inlet port of oxygen content gas- 
£/y>assageway 14P (step S560). In addition, it chooses that poured in deionized water gradually also at this time, 
•^bnd the residual methanol was completely emitted to it from hydrogen gas-passageway 15P and oxygen content 
J>gas-passageway 14P at its own discretion, and you may make it close the outlet of hydrogen gas-passageway 
^15P, and the outlet of oxygen content gas-passageway 14P. [ as well as the time of pouring in a methanol ] 
z30120] Then, the activity which opens the outlet of hydrogen gas-passageway 15P and the outlet of oxygen 
^content gas-passageway 14P is done like step S540 (step S570). Consequently, the deionized water poured into 
CDthe interior of a stack can be discharged outside from both outlets. 

pj-j[0121] Then, the activity which passes dry air from the inlet port of hydrogen gas-passageway 15P and the inlet 
_port of oxygen content gas-passageway 14P is done (step S580). Consequently, the interior of a stack can be 
Qdried. Then, the clamping bolt 28 of the stack of a polymer electrolyte fuel cell 10 is loosened completely, and 
-Qthe stack is decomposed (step S590). In this way, electrolyte membranes 1 1 are collected from a stack. 
-<[0122] In the stack of a polymer electrolyte fuel cell 10, in order to make cell resistance low and to reduce the 
contact resistance between a separator 15 and an anode 13 between a separator 14 and cathodes 12, it is 
bound tight by force sufficient at the time of an assembly. When this bolting pressure was a large pressure from 
the minimum ********** for securing a gas seal in many cases, for this reason a cathode 12 and an anode 13 
were stuck to separators 14 and 15 by pressure, it stuck and that stack was decomposed conventionally, there 
was a possibility that the electrolyte membrane 1 1 which is parts with the weakest reinforcement might be torn. 
[0123] On the other hand, in this example, the min which a stack can secure a gas seal bound the clamping bolt 
28 tight, it was once loosened to **, by pouring a methanol into the interior of a stack after that, the immersion 
process was given building a zygote 20 into a stack, the clamping bolt 28 of a stack was loosened completely 



after that, and that stack is decomposed. An electrolyte membrane 1 1 seems for this reason, not to be damaged 
by decomposition of that stack at the time of decomposition of a stack, since it is in the condition that an 
operation of a methanol is easy to separate an electrolyte membrane 1 1 and an electrode. In addition, when this 
pressure to weaken pours in a methanol for the purpose of weakening the bolting pressure by the clamping bolt 
28 which sticks these by pressure when having bound tight, and the min which can secure a gas seal having 
bound ** tight and having loosened it beforehand to ** weakens the junction force of an electrolyte membrane 
1 1 and an electrode in an operation of a methanol, before pouring a methanol into the interior of a stack, the 
range from which a methanol does not leak is secured. 

[0124] As explained in full detail above, since an immersion process can be given as it is inside the stack of a 
polymer electrolyte fuel cell 10, in this 8th example, an electrolyte membrane 1 1 is easily recoverable. And since 
an electrolyte membrane 1 1 is not damaged as mentioned above, an electrolyte membrane 1 1 is recoverable in 
the good condition. 

[0125] Although the example of this invention was explained above, as for this invention, it is needless to say 
that it can carry out in the mode which becomes various within limits which are not limited to such an example 
at all and do not deviate from the summary of this invention. 
[0126] 

[Effect of the Invention] As explained above, since [ which can carry out things ] it is made to swell that it is 
also at the expansion coefficient more than predetermined magnitude about an electrolyte membrane, by the 
electrolyte membrane recovery approach of a fuel cell according to claim 1, the effectiveness that it can 
dissociate easily and electrolyte membranes can be collected from a zygote is done so according to an 
immersion process. 

[0127] By the electrolyte membrane recovery approach of a fuel cell according to claim 2, the effectiveness that 
it can dissociate easily and electrolyte membranes can be collected from a zygote according to an immersion 
process like the electrolyte membrane recovery approach of a fuel cell according to claim 1 since the hardened 
material of the proton conductivity solution which joins an electrolyte membrane and an electrode can be 
dissolved is done so. 

[0128] By the electrolyte membrane recovery approach of a fuel cell according to claim 3, according to an 
immersion process, while making it swell that it is also at the expansion coefficient more than predetermined 
magnitude about an electrolyte membrane, the effectiveness that a zygote to an electrolyte membrane can be 
easily separated further from the ability of the hardened material of the proton conductivity solution which joins 
an electrolyte membrane and an electrode to be dissolved, and it can collect is done so. 

[0129] By the electrolyte membrane recovery approach of a fuel cell according to claim 4, a permutation process 
and a washing process remove the liquid which invaded into the electrolyte membrane according to the 
immersion process out of an electrolyte membrane. For this reason, it is recoverable in the condition which can 
reuse an electrolyte membrane. 

[0130] By the electrolyte membrane recovery approach of a fuel cell according to claim 5, an electrolyte 
membrane and an electrode are certainly [ simply and ] separable by [ which twist an electrode to an electrolyte q 
membrane / curving ] shifting or turning. For this reason, recovery of an electrolyte membrane can be made still ft 
easier. O 
[0131] By the electrolyte membrane recovery approach of a fuel cell according to claim 6, a zygote or a zygote 
can shorten the time amount which the fall of the junction force of an electrolyte membrane and an electrode ^ 
takes by vibrating the immersed liquid. For this reason, recovery of an electrolyte membrane can be made still J: 
easier. p 
[0132] By the electrolyte membrane recovery approach of a fuel cell according to claim 7, since the zygote is £ 
dried according to the desiccation process in advance of an immersion process, the amount of expansion of the ^ 
electrolyte membrane when being immersed in a liquid at an immersion process can be enlarged. For this reason, fi 
the effectiveness which weakens the junction force of the electrolyte membrane and electrode by the immersion^ 
process can be heightened, and the activity of separation with the electrolyte membrane and electrode in a £ 
separation process can be done a still easier thing. Furthermore, in the phase supplied to an immersion process, ~ 
since the moisture in an electrolyte membrane has already evaporated, in an immersion process, the water in an 
electrolyte membrane mixes into a liquid, and it does not produce the problem of falling the liquid concentration 
in an immersion tub, either. Therefore, the exchange frequency of the liquid in an immersion process can be 
lessened. 

[0133] By the electrolyte membrane recovery approach of a fuel cell according to claim 8, it can judge whether a 
permutation and washing were completed completely by irradiating the beam of light of a predetermined 
wavelength region at an electrolyte membrane, and measuring the reinforcement of the transmitted beam of light 
For this reason, permutation and washing can be made into a positive thing. 

[0134] According to the electrolyte membrane recovery approach of a fuel cell according to claim 9, the platinum 
component of the catalyst supported to the electrode is recoverable by filtering the liquid used at the immersion 
process, therefore, recycle of the electrolyte membrane explained so far — combining — recycle of platinum — 



****** — things are made, consequently a polymer electrolyte fuel cell can be further offered by low cost. 
[0135] By the electrolyte membrane recovery approach of a fuel cell according to claim 10, since the immersion 
process is given as it is inside the fuel cell stack, an electrolyte membrane is easily recoverable. And since 
junction to an electrolyte membrane and an electrode is weakened before decomposing a fuel cell stack, an 
electrolyte membrane 1 1 is not damaged in the case of decomposition of a fuel cell stack, and electrolyte 
membranes can be collected in the good condition. 

[0136] In the electrolyte membrane recovery system of a fuel cell according to claim 11, while making the liquid 
in an immersion tub swell a zygote by being immersed as it is also at the expansion coefficient more than 
predetermined magnitude about the electrolyte membrane of a zygote, the hardened material of the proton 
conductivity solution which joins an electrolyte membrane and an electrode is dissolved. For this reason, it can 
dissociate easily and electrolyte membranes can be collected from a zygote. 

[0137] In the electrolyte membrane recovery system of a fuel cell according to claim 12, the liquid which invaded 
into the electrolyte membrane by the immersion tub is removed by making the electrolyte membrane separated 
with the separation means immersed in the water of a tank, and making the electrolyte membrane immersed in 
the penetrant remover of a cleaning tank after that. For this reason, it is recoverable in the condition which can 
reuse an electrolyte membrane. 

[0138] With the electrolyte membrane recovery system of a fuel cell according to claim 13, since the immersed 
order moves a zygote to a front cistern from a back cistern and a liquid moves in order, with the cistern of the 
back, there is almost no permutation with the liquid in said electrolyte membrane, and it cannot be based on the 
throughput of a zygote, but liquid concentration can be kept almost constant. For this reason, while being able to 
make effectiveness of the immersion to a cistern into a positive thing, exchange of the liquid in a cistern 
becomes unnecessary and a maintenance becomes easy. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is structural drawing of the single eel of the polymer electrolyte fuel cell 10 which applies the 

electrolyte membrane recovery approach of the fuel cell as the 1 st example of this invention. 

[ Drawin g 2] It is the decomposition perspective view of the single eel of the polymer electrolyte fuel cell 10. 

[Drawing 3] It is structural drawing having shown the actual outline structure of a polymer electrolyte fuel cell 

10. 

[Drawing 4] It is the flow chart which shows the process of the electrolyte membrane recovery approach of the 
fuel cell. 

[Drawing 5] It is the explanatory view showing typically the changes of the condition of an electrolyte membrane 
1 1 according to the process of the electrolyte membrane recovery approach. 

[Drawing 6] It is the explanatory view showing typically the activity (activity "to curve") of the separation in a 
separation process. 

[Drawing 7] It is the explanatory view showing typically the activity which is a kind of the activity of separation, 
and "to twist." 

[Drawing 8] It is the explanatory view showing typically the activity which is a kind of the activity of separation, 
and "to shift." 

[Drawing 9] It is the explanatory view showing typically the activity which is a kind of the activity of separation, 
and "to turn." 

[ Drawing 10] It is the outline front view of the equipment which works separation. 
[ Drawing 1 1] It is the outline top view of the equipment. 

[Drawing 12] It is the outline block diagram of other equipments which work separation. 

[Drawing 13] It is the outline block diagram of the immersion tub which realizes the immersion process in the 2nd 
example. 

[Drawing 1 4] It is the outline block diagram of a configuration of realizing the immersion process in the 3rd 
example. 

[Drawing 15] It is the outline block diagram of a configuration of realizing the permutation process in the 4th 
example. 

[Drawing 16] It is the flow chart which shows the process of the electrolyte membrane recovery approach of the 
fuel cell of the 5th example. 

[Drawing 1 7] It is the flow chart which shows the process of the electrolyte membrane recovery approach of the 
fuel cell of the 6th example. 

[Drawing 18] It is the outline block diagram of the equipment which realizes the check process in the electrolyte 
membrane recovery approach. 

[Drawing 19] It is the flow chart which shows the processing performed with the control unit of the equipment. 
[Drawing 20] It is the flow chart which shows the process of the electrolyte membrane recovery approach of the 
fuel cell of the 7th example. 

[Drawing 211 It is the outline block diagram of the equipment which realizes the platinum recovery process in the 
electrolyte membrane recovery approach. 

[Drawing 22] It is the flow chart which shows the process of the electrolyte membrane recovery approach of the 
fuel cell of the 8th example. 
[Description of Notations] 

10 — Polymer electrolyte fuel cell 

1 1 — Electrolyte membrane 

12 — Cathode 

1 3 — Anode 

14 15 — Separator 

!£ ~ u xv / en content gas passageway BEST AVAILABLE COPY 

15P — Hydrogen gas passageway 



16 17 — Collecting electrode plate 
"20 — Zygote 

21 — Separator 

22 23 — Cooling water passage 
24 25 — Electric insulating plate 
26 27 — End plate 

28 — Clamping bolt 

51 — Immersion tub 

52 — Stirrer 

53 — Separation tub 

55 — Permutation tub 

56 — Stirrer 

57 — Cleaning tank 

58 — Stirrer 

71, 72, 73, 77 — Conveyance roller 
75 — Squeegee 
81, 82, 83 — Conveyance roller 
90 — Vibrator 

101 — 1st immersion tub 

102 — 2nd immersion tub 

103 — Connection pipe 
104,105 — Pipe 

201 — 1st permutation tub 

202 — 2nd permutation tub 

203 — Connection pipe 
204,205 — Pipe 

301 — Light source 

303 — Spectroscope 

305 — Spectrophotometer 

307 — Control unit 

401 — Circuit 

403 — Pump 

405 — Filter 
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[i*in] mmnm\zwLVt>?irz.nmnmiinM 

Hi(IESSI«{cSm £ -fr/t^OD MfE^*^ £ iwfE*J&H 

mmwmmw.mw.. 

ismm 1 2 ] mxm 1 1 tEKw^m^w®^)^ 

zK^lfA, MfE»ll^g-e^i8bfcHufB««K^5:WfE 

* BufESfe#^ + \z mm $ ^. m&m t s « ^. tc®<mmm 

rnzrn^. mmnteizmvzntcnmmwktnmhvw: 
^*B5iE?s«tcs^LT. wimmer&frzmfimmz 
\mM-Tz>minm<Dnmnm®®.&w.\z&^T. 



(3) 



8-171922 



[f£f3©f¥*ffl&t&BJI] 
[0 0 0 1] 

[0 0 0 2] 

©S®£EB-r5 — #©«@©*BK:7Mi3? 

©TO#X Sfc«3EFO«a©*fflK:*** 

[0 0 0 3] tu5T. H5Ufc*»*»«rtf*StC<S 

[0004] tc-e, «flmn£«c&a>aK>. 

^©fl-{SlUSB D a D (-fc/U — 9) £©i£{CittMttJf £:*H££ 
X&nTlr»« <4$PBBB 60-20472 . MSft 

«t©»#tMtt4Ci:T. &&&£©;&«&« 

[0 0 0 5] 

©tfttfcSrsf^ftjWaASraHSflJSL-fc. £ Sic, 
[0 0 0 6] s&fc, i!t»$Lfct£3l?©&MT«. 



feiSiabTv^^fc«&tc. mmwmnmmzm-r^mm 
« \z -d ^ t a * $ n t ^ & ir» © ft -c £> o 

io [0 0 0 7] C©»W©«B»«*©*»R«|H|iR*jfe 

«s©sa¥HBiisiJKgBra:. pj«hc. «Bff«iiuaflfj££;ift 

[0 0 0 8] 

[0 0 0 9] En*.. *KHOM*m EftOKttttttO 

mm t (Dm-sm* e. mmnm&miR-rzmmm-mvmm 

SIlelWffiTS^T. lWE«i!«B8«rffi«©*#SSl 

mmmmmmiimmt^mT^mjimt^m^rzz. 

[0 0 10] tt&g 2 E«OKn«tt0!}««mill9R^F 

[ooii] wtibis*^ 2 ettroiK&*ftb0>««Hgiiftisi 
(Dmtvo&mmzitz'&mzimz.T, mzmmnrnzm 

©) . 

[0012] cne«>«»«tt©«»iiiBtia«i*kK:* 
^t. ssk, mmftffii:m<nmz. mummmm^z 

xs©^tc. inrE«»HBi*«6»-r*asi*iat*«A. 

[0013] $6tc. tuiB»nxatt, ne«s^irE 
««PKg»cj*bT, tau*. sat, rs-r. ^fc^ia 
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E«©*>©) . 
[0 0 14] flUaftflllStt. SM2*£#. S&ttKSf 

LfcMtLTfci^ (»#SI6EiS©fc©) . 
[0 0 15] Ctl&jKft*tte>«JJMCIliaJR5ttfC&V> 
T. SSfc, fflHB«8txefc:$fc*:-3T. ttElfc£fr£tt 

Em©fc©> . 
[0 0 16] $f>fc, IMB8fcJ*Xg©«K:. ffiKttffft 

Bt**BliSfAfcl«i:UTfe«tt> (81*31 8 E 
tt©t>©) . 

[0 0 17] tfHB«8IIg©»fc:, KSj«X@T«fflb 
6De^i)-SrIlIJR-rse^IH'RXgSrii^fc«fiKtbT 

[ooi8] *mw<Dm>ami ommtzm&mtomnm 

^*^6«»StBl*liiiR-ra«»*»«)««HI8lliIiR*ffi 

tSlSt. S&B#XMI&©fflP*n;tt?-SIS£S« 
xfcCt*, g@<hLTH-5. 30 
[0019] #3S9!©||jft9i 1 1 BttOttfHtilhOttflF 

LTl/^. 40 

[0 0 2 0] n 5 Ufc«#«»©*#RlllllFiKg«k:£ 

sate, i»E#«#&T8«b;fct&E 

«#jra*fflE**fc«»S-e--&*«i:. «5»ttS» 
ib^ (11*311 2E*©fe©) . 

[0021] st&n 1 3 Kmnm&nikvmmwKmti 

MB««»;:«fltl,T. j»E»&«t^6««Wlllt*[a«-r so 



T, ffiE«(*©«*&Sa*SM*Sft. WE*«©«T?8&n 
[0 0 2 2] 

HtUB] K±© J: 5 t:*rii$n&»*S 1 aa«©Ms 

©3r^©?£ft:«. 3 EU:©»3Ws 

TfeoTiiraS-yr^'l4KS:#-r-2) fc©Tifc3 CI 
«HR««JWiUT*»-r*. C©fc«>, &£#©«5? 

a. tt<a*xg»c«fc»). m^s^tiiMtfc^^fc^ 

[0 0 2 3] &*3. CCtii WEJBa*ODBftt©*€r 
Stt. 2 0 [96] -70 [96] , $?£L<te. 3 0 

[%] T*5ct^itbi>. c©*ai*£ii±©**a 

n tan* 

[0024] it *3i 2 gzmommnmonmwBkMiRjs 
icg*$n^><. d©m^©^«, ynh^ittM 

©®{fc&£ig#£*5fi:R£:rt5 t>©T?*S £ <hrt> 
^-roMbK/iofcg^n HKSHIiXgK 

[0025] 3 KMa>iKmni&ammftwmiB& 

fflt, 7n h>#«tt^©®fl;!&j£ig#?S-ti: •Soffit 
*£#-T3;ii: lefts. d©fefe, &-&#©mj§?MlSI<>: 

[0 0 2 6] »*3l4E«©^mm©ll«IMKliIiR* 

feicktitf. »gixg-c^ii$nfcm»K^*(c$S4n 

[0027] §»*3i 5 E«©^mm©m«PM^iinx* 
ffitc«tn«. ns&m«M^(c*tuT, 4a 1;*. 
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[0028] mmtm 6 am<Dmmmm<DmmnmmiR^ 
[0029] rn^rn 7 mmoMmnrtwmmwmmiRjj 

fc<h£©1t8?ftSI©03I*£*#<-t-5>. 

[0030] mMmstimcomnrnmcommsmmm^ 
mz^ntt. mmmmtzmjz.<D®.m®,<Dftm&mMi,. 
t<Dmmhrc^tmcD^m^m^-r^z.ti,zj:r). 
^zsmm^^z^Ti,rc^^m^f^. -«c 

i^iitncfe, m^ta* (c£©±e> 

Jj^^ill^TUT. HtrESStxa 20 

[0031] m**9Km<omMmm<DnM*mB&% 
sictntf, &mnmT'ti£mi>tzWite$:?>m-tz>z\£\z 
.to. m«fcffij#bfc««©e£fK2'£, B^imiRxe 

(CiOleliR-rSc S£oT. Z\tl£T'\ZWlWLT%fzLnm 
MBS© U -+J--T £ ^tffl^btte^ U U-f i7 ;i/£fr 

[0032] if^n i o mm.e>mnmm.(DmmMm\BiiK 

X^>y^<©SSis?)#ttEE*«:^Ji6T. -?-©t£, tfXStg&W 30 

lAS^aXL. *9E*^aE»©tHP*H 
SLT, ^©^<fc£X3?>y^©^g|$K:#paj-r-5. '5b 

TV»*Ht«»6, «»««li:«S£ *BE*-r**ta* 40 
[0 0 3 3] m&m 1 1 E*©jR»«»©*«WBIlHl<K 

sfit-j;n«. mmm^cDWimzmmnmtmffitom 

<<t-3fc»&{*fi, »(*^&»c«tt), SS?ff§l<h®<I£ 50 
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[0 0 3 4] bi^jb i 2 GttcDjMimttraMltllS'R 

#s*»c«iftu, set. ^©m«?Ki^&sfe#«©sfe# 

[0 0 3 5] If 3fcJg 1 3 EttOjK&ttttOttff KKIeIJK 

5t. «£#©«MMtK*3m*tt{fctfffiEiK«+© 
*«#t«»*n*c4:A»6, I9E«K«©^«:« 

J:ntf. «#©T«E«©««*>smE«£#©«Sia*fc: 
SnSCi^?.. SSft:©±8itffl«{c^fc*S9E^©S£« 
Ttt, ME«#MK+©re#<fc©B«rt»H£A,£fc:< . 

[0 0 3 6] 

[0037] s-r, n i mmmo>mmm®.<Dm.mmWkm 

jK&*4B?fel 0A51fHk (-fe^j&t— ^©fc©) 

nx^-5t)©fr-5. sin *«a&*^«*Ks*i*H 

■*-J;3K, Bttffi& : 7-BjK*W& (BUT, JUKMSttB* 
t**) 1 011 l<h. CffltMll IS 

PI«*Si*A/rU->F-f y^«iBi:-r**fX*HIMl«i: 
bT©*V— H 1 2i5«fctf7/ — H 1 3 t, i©1i-> H 

* V- h'l 2 iScfctfy/- K 1 3 fcT$m#X43<fc£flBS 
*4#X©8£S&£^fig-r£-fe/'*b— * 14, 15t, -b/t 
V— 9 1 4, 1 5©^fiJ{cEB$n*V-F 1 2*>J;tf 
7/-Hl3ffllfli:^iStl6, 17il;<t0 

[0 0 3 8] lti. «*tf7i» 

**»IBk:J;0»JsKSnfc-f *>3glftM-e*0. lit 
ffiT&JfffcBamsgtt&^-r. AV-F 1 2*5<fctfT/ 

[0 0 3 9] i^LfctMlil 1 <h#V-h*l 2fe«t 
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III itcroA-#>i7nx©Sit5:. 7nh>m 

mftm#mttTmm *ia urichch 

emi ca l{t*69a^Naf ion Soluti 
ontLTIg^nT^-Sfc©) tATtt-£-r-5. £ 

v-F i 2(ii»fii i^ii:@f $n?>„ 7 
y-Ki3tt»iii i i©iwt>ra*JcuTS5^an 

tezkfczMlfe. &igfciiiI£-tt--5©T\ fcix., 
gill©*®**. h>l»«ttHfl:K» : P*«©«Yb 
«T«t>*lfctbTt>SI*St^. 

coo4o] m&&m&\,itij—tf>m*$z<o&3tt 

bfc*»S. 5fl*<t:**7lcS:«lTL/T. * 

tftS*-^^'^ («A«Vulcan XC- 

7 2 0RH©CABOTtt©fS«U J P : r>t>-?7 -y P 20 

^->7K («*) Tl*»3igUfei*L.fc», aSfflT^Ctt 

**»7E»ffl«;+-T?. 2 5 0t~3 5 0t 
■T2^fWS«J!jDS^-rsc:i:tcJ:0. #-#>:/5> ^± 

[0 0 4 1] 1 5(1 SSi-IO*-* 

£&5g$##X©8fES&£fc-r V — K 1 2TM 

-r**©**»**-rK**#*^8iEB5 1 4 P £fl£f£-r 

3. Sfc. 7;-H3ii©tyii'-^i5(i 7/ — 

?g-&^X<D^ES§S^-r7K^^XStSSl 5P^«T5. 
If£l6, 1711 i(Cu) K<fcOJ£fiE$nTlo 

•5. 40 

[0042] ^mwLfrvwm&MftTMmmmm 1 

K4H4H»FHItt 1 0 fct>^TBi^T^). HI3H B# 

fcis. 0 3*, HI. H2£Eli;*Mt©«J&K: 

[0 0 4 3] B 3 »C*-r«t 5 IC. B#A£-?3!«Btt«tt 
1011 Hi. H2"CSUfc*»JlWl 1 . *V-h*l 
2&£tfT /-F 1 3 2 OSt/tU-j- 

2 iT&A,Tiif5cfBgLfc &©-?&£,, cro-t/tu-^ so 
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2 1H HI, @2tr*Lfe*li6ffltA^14, 

1 5 tmCWftfr*>l3.<0. —15ttQ>tit&»2 0©*V — 
K 1 2 ©*ffittf»**#^f^aiK 1 4 P *»(fcU flfi 

2 0O7/-F1 3M<D&M£T'7i<.miiZ 

w&i 5P6»*t5. 0*, gfe^fiijtc-aa-r 

5&£#2 0 ROfl-flHcH K^-&W^XM8§1 4 Pfc* 

ws»jSE-rs-fe/tu-^ 1 4**gegsn, mh&m\z& 

flrr*tt^(*:2 OLOJMBCtt. **#XfttS§l 5 Pfc* 

[0044] sstc, eiM^suBftwih 1 0 n - 

SS2 2, 2 3 <h, f&ai7Kc?tS§2 2, 2 3 ©£ E> {C^MMIC 
iag£*l-5S«4£l 6, Hi. 

iSS24, 2 5£cft-LT*DX>K:7>-h2 6, 2 
7i£fiix_. $ *>CX> p-fV— V 2 6, 2 7^W 

[0 0 4 5] «±©«t:-5tc^$nfc@^«^S^ 

mm o^^tMii 1 si§iJKT*«tf*«tia«#8t 
i^Tiratfiio^f,, »j&#^3p;n- 2 8 * 

3l#St^T, tyil/-^14, 15, 2 1, i£ifl*BitS& 

2 2, 2 3, IfS 16, 17. 2 4, 2 5 , 43 
itfl>K^I/-H2 6. 2 7^0^L,fcgffl, So 
£i»ail 1, #V— F 1 2*5<fcZ>*7/-F 1 3^<=> 
6^*2 0^f.t»Hll lSiRt5*ftT* 

[0 0 4 6] 1411 ^©m^S^IsIJR^WXSS:^ 
t7n-?t- bT&0, 0 5(1 -?-©«^KmiHlJR^ 

mnxmizftommmmi 1 ©^sgc^s^^wtc* 

*r. HfrW^ S*S»«» 1 0 ©&£•# 20$^^7 

1) . ft#Micn m5© (a) (c^-r«t5ic 
-jux-mr^ntzm (§»«) 5 1 sjaaatb. c©*ssf 

«5 lfC^#:2 O^tSATS. fit. »§#2 0S 
gaif 5 1(0*IC1»A^1 O^SifftttS. d©«§ 

•e^, m<S?S5lSli it*i©* (zkft-^) «y^/-;Kc^ 

[0 0 4 7] 1 1 ft©**** 9 J -MZM&.-Z. 

n5t. IffKR 1 1 *t«3RU BffiltK 1 1 #SJB 
L. S6CI1 IftRR 1 1 i * V - H 1 2 i SftftT 

z>, c<Dtctt>. i&ft2orofgin it*y-Fi 
2t»m *3J;0:®»H^i 1 trrj— h* 1 3 £©!?■ 
B©»***«P<&D, *^«^1 1A5AV-H 2 43 

ii/jy-F 1 3d^»gibB<^^.. zcomm 

IiCfilrJTB. tl#^5 2TSm« 5 11*3©*:?/- 
M)Stft5«E!cit5^t*si$t^. gfflffi 5 lrt 
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[0 0 4 8]»^T, »fl/8^«li:»4»t#2 0 
««mffill 1. *V-F 1 2*J;tf7V-H 1 3 © 

iit> ^-©#s§ji 5 3 ftx-mmum 1 1 . *v-ki 

2i5<ktf7V-K 1 3*5«riC»«traf^lltSff«:'5. 
5. 

[0 0 4 9] El 6 5 ST. 20$ffl 

f LT (i6ffl (a) ) . ^-©8^*2 0©*V— H 1 
2*. -t©-ifl«*6E6-rJ:-5»:ttlBl?9l*iS*«-r 

(06© (b) ) . S&HT, 7/-n3J, •€■©— 21 
ttfr£E&rJ:3fttttt-?9l#MftS-r (0 6© 

(c) ) . mmmmi 1 «, h 12* 

tt, *V— H12, 1 3®M£5iettL£frft 

oT^fctf, ^ntC^^T. 77-R 3, iJV— HI 20 
2©«K§l#«|bSff«:5±5K:bTt>«l:^. 
[0 0 5 0] fc*. ^©^St©^*T«x i|iji£Lfc<fc5 
CAV-H 1 2i3«fctf7V-K 1 3&®fi?«8Sl l^S 
5l#f&]*<Tff£l£fT&^T^£©Tfi&£>a*, ^-©§l# 

l©S«XSJCcfcO, tiflll. *V-K12*± 
tfT/-F 1 3tt^#lC#i§ILS<&^T*5D. gftR 

«. "\5=R©8M B &#1/— K 1 2*iU;7/-K 1 3© 

-mizwvmxz>m&ftts.?t£wxfsmzM&nx< 

-5, 30 

[oo5D i4cio, xf-y^s 2<D^-mxm : &m 

(Xt7^S3) „ jy^WlCte. 05© (C) (C^fck 

U ft-fttbfcfl^MJBIl l£#gi«5 3^&ltff5 5 
(C&T. fLT, ^Of^SIl 1H«I5 5©+IC 

o «&ftfili i 

1 11*3©;**/— ;i/tt*tc^fcKiftSti5. &*5, c « 

©B»I8fc:43HTtt. fSt^gff 5 6 Till 5 5 F*g©SK 

-ij-yfc&mft-rzffii&t-rz z t*ssi 

5 5i*i£Jf#T-5;i tt. iifliirtffl^^y-Ji' 

[0 0 5 2] 04lCjp|9, Xf7^S 3©1»I§^ 

tlzl. m^x, mmnm^m^mmmmi 
T-s>ift#xg£*frT& (Xf7^s4) . m&mz 

tt, 0 5© (D) fcSTJ^K:, jfl»ft***-C»&3 
*lfc#©« (ftflMft) 5 7*ffl^L. ttflPHBIl i*e 
»*5 5*6COStfI5 7 tr^-T. ift#«5 7©4>T so 
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**. liSIl l*«IDjgUK-r * >zkTifc#T5., * 

^*©»fflfc©^§§rtT«^$n^. coit, 

nci!i«T?*5. fc*5, flt#*5 7rtTH. If #§§5 
8 t± D»ifc*5li**llttt*«l)«it4 C t* 1 !* 
b«f». Sfc#*5 7F*3*«^-r^>Cli:-e, «tOS«fWTift 

[0 0 5 3] ^±8¥i$bfc. ;i©fglSte&6tSJ©11«flBt 

lHi«*ftk:«eoTS!iR»cig«ibfc««p«ili 1 iz-d^ 
x. m*f3.m.m&?Ttzix. mmmmi m^itvx^ 

fcH*»*W"*T*;fc. ^©iBS^*tt^©J:o^t>©T? 

[0054] sr. mwvtzmmnm 1 1 

1 ofg~i 0 ofe<D$£frmmmxmm-tz>u.m&ffti.-z> 

tfe. zl©*bs«<&«si, hsl sfc#©^T*T.^ 

©IgfceBT-S<fc3£c, ffi^if>*-^©%^«me. 

n&*»ofc. -©cittt, am. 8c»©— 
a©xat*5v^T. tisii 1 i;«iie<i^s44x. 

vmxmwTZ) z t-tfxzz, z. tammx-gtzo 

[0 0 5 5] CI©lH|iKL&««|ltlgSl 1 

T. ffS, *V— H 1 2*«kff7/-t« 

fc. ^lfci^2 0lt ttftfJtKl lt*V-Hl 
2i5<fctfTy-F 1 3#;£#&^ST&£2tl.T^T, 
t^fita fcSr p"p©«8¥ff v>Tf£jfc L 1^ U 

tfX'gfc. 

[0 0 5 6] $e.fc, HulBlHliRbfc@^MIil 1 SrfflU 
Tf^fi£Ufc8i^#:2 0*3l^©^«?tei:LT?fl*-5iT 

[0 0 5 7] -tl^O'tid^, d©HSE^JlcSo%iT 

sPKBg^ws, ±m&&»<nitmz8imx&z>z\ii. -z> 

[0058] j«±i¥a!Lfc<fc-5tc < z.<D^immmcDm 
mnmv>mmmm®w#miz£ti\i. xf7ysi©i 
gixetccto. ^®»^i ijmbki/T*»u sst 

tt. ««?SI^1 1 t*V-H 1 2<h*«^T-5 7 p D h> 
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onnmrnmi 1 £#v-f 1 2 t©^ 

ffi. «J:tftDMR 1 1 i77 - H 1 3 toMfflft* 
**««<ttO. S#PK$ll lafl«*V— Fl 2i5cktf7y 
-F 1 3a>S#8§LB<fc-5. Lfcrt^T. H^SiH 5 - 

[0 0 5 9] H©*««t?tt, I»IiTS^2 0i£ 

lit^M t ux ^ ^ y v^t ^fc^*, y^y 10 

fflir^jss£*«. nmnmi 

< ej>fc<ii%, 20 [%] ^(D&tmmT'&mz&z 

mtmms) , t*d h vsmttHttiisiH^ifc© 

©J:5&i&#ny #y— {^^)VT)Vzi—m (cess 
-fa** 9, i^z-wv^pw;^ 

[0 0 6 0] «FtCCl©J|j5S^JT'tt, SmX@tC*3^T. 

fe©T(J)5:<> mTj&Ufcx^y — ;H"f vynt:^7JP 30 
3 — )V<D <fc 5 & 7 .HO — )l%kV> t>©^ 7ir h >& t* ©^r 
h > % © h © £ m ^frffilS. b. ■? S ZL <h pISg-C $> 2> . 
[0 0 6 1] lillfffl^SMtbT, * 

.fcfttf, **y— ;p£*£©fi^*{*:«tt3;i£K:J: 

n. £©fc«6, iiSlltiSlli 1WV-K12 

X8T©#gt;iiitL<&3£^?;:£t>fem£n3., y 
^y-;i/t*©Jt^^^x.x. *©Jt 

0. »£L<te, y^/ — JltyHt(^>itmt:3 : 10© 

ttmm± ic y ^ y — ;u£ # < -r & c: £ a ? <fc 

[0 0 6 2] Sfc, iuiem 1 JI5S«SJT-tt, Xf7yS2 
©ttUXgTte. «S (*V-Hl2*fctt7y-Fl 
3) *R6-r*c:ttJ:t)-t©»HI©fP3lt*fT3ftoT^ so 
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fed*. cnicSUtT. ««S4ai;<5«k'5lClyC i bJ;<» 
[0 0 6 3] rjaCSj M ^©io&feWTSS. 

07tc^-rj:5tc, sr. 2 0 *«*isnwE«-r 

5 (0 7© (a) ) . ICTIt AV-H12^IC5I 
^■fiJAi-TfeWtbT. *V— Fl 2 SrTflilCftttTEe 
-T£. «#?Klgtl 1 ©EPS©ASrlitC±fliJfC*& 

< 0 (0 7© (b) *5=ttf (c) ) . ®8P!Slgll 1 £*a 
i;5i^i:bt^2 0*6*V- F 1 2*31**1** 
t (H7© (d) ) . ttHT. SD©li«Il 1 £7 
y— F 1 3 £©tt^flE£«Ib-T\ 7^- F 1 3 £T« 
KfattTlWr* (0 7© (e) ) . ifc^T, tttfKK 

1 1 ©izgp£©£j£liifc-h#j!;:&< 0 (0 7© (f) *3«fc 
XS (g) ) , f^gSl lSbD^i^CUTlSII 

1 1*^7/- F 1 3*5l#i!*«-r (07© (h) ) . 

a:*. HtrtB (d> t (h) ©^i^fijLtt. mmmmi 1 

— F 1 2 £77- F 1 3©Ht3©g|5p a p(ceSiJlC»gf$n 

•So 

[0 0 6 4] CCMTtt. * V— F 1 2 , 7 / — F 1 3 
©J®t5l#iJb«rff^C^T^it75<. cn(C^x.T. 7 J 

— F 1 3, ftV-Y 1 2©WK5l#*JU*fr&5«t5K 

[0 0 6 5] r-r^-Tj fPSItt^oD.k^tt'b©^**. 
0 8 tC^-Ti 5 (C. g*X8*iSfc«-&ft:2 0 ICOUT 

(0 8© (a) ) . *O«^#2 0fflfr*©MT*« 
*V-F12 (Sfc(i7/-Hl3) t, fc-5-#©m 
1T*577-K13 ($fc(MV-Hl2) t&^-n 
^7>-/LT, AV-K1 2t«ttf7/-l«l 3S: 
*fC*V-F 1 2 £77- h* 1 3 

(08© (b) , (c) ) . u5LT, 86*2 0 

tt. ifflii 1 t*v— hi 2 try— hi 3©=o 
©«.ft»c«i8ij»c«-*an-5. 

[0 0 6 6] rjufj {^*tt^©«k^^fe©TfeS. 0 
9fC^-r«t-5tC. S»Ii*8&a^2 OICO^T 

(09© (a) ) , -^©}£^#2 0©M-*©fiffit?*^ 
*V-H12 (3tfclJ7/-Kl3) £. t>-5— ^©m 
ST*47/-K13 (Sfctt*V-K12) £&-Ztl 
•€ r ni7 7>7'bT. *V— F 1 2*3«tl)C7y— F 1 3£ 
«^ICWSA&±T?, Jfefc*V-H 1 2 £7y-F 1 3 

T (09© (b) , (c) ) . C o LT, 8^2 0 
«. ti^RSl 1 £*V-F 1 2 £7y-F 1 3 ©HO 

©sea tffiisj tc^gi $ . 
[0067] ^gfxg-e«. mrnvtc m^>ti , m 



15 

-HI 2i3it57/-H 1 3C«IS«tLT*-#> 

y-K 1 3tefMT.fcD bft<^fc*T&3. dtlldttb 
T. *V-Fl2*J;tf7/'-H130ti»»tl/T 

6f J . r*ab£j c &£J:S£MBff*3ltf£lt»?T. r-j* 
[0 0 6 8] MSfibfcH6-e*L-fc rj£<E>-rj dtCfc 

1 o tt^©gg©MB§iE®0, El i i (if©giro»s 

2 0^-*[p| (13*, xy&lfi]) 3ffi«jeHln — 7 
7 1, 7 2, 7 3 t. -?-©*&£■# 2 0 ©itgSSClBgS 
n, IlD-7 7 1, 7 2T?2£e>nT#Jtft-&{*:2 0*> 

6ti (M(i7y-h*i 3) 5 

»4ffl«?-*#lSjtc3** 1SC1ID-7 7 7 

-5„ ±B38B2!a— 77 1, 7 2, 7 3B&SH 

£&©-?& 9, Ull 1 (c^-riplc. fMPftWl ltcgE 
£S tifcT y - K 1 3 ttfSKI 1UOD--T XftVhS 
t^t^e.. 7/-h'l 3 i£ftjft§utli&^. 
[0 0 6 9] 7 1 , 7 2, 7 3fC c fc0jte.n 

5^*2 014, X^-^7 5 {C^fc*o ^-©Sfc£ig 
•£#2 0<Di<LWl*mmmmi It7/-K13 <i©^M 

t, X+-v?7 5tJ;0 7y— Kl 3tt«S¥HIKl 

s swats n*. i5bTji^2o^e.f«?iiiiis 
[0 0 7 0] ^ic m»f$oii 1 &se.-rc:i:icj;o. 

-5= ^ 2*4^©gg©&B&#ffi£0-C&-5. pEitc^-r 
J;-5(C, uCDgSIl, 3|&©Jgj£D — 7 8 1 , 8 2, 8 
3tC<fcO. S^flc2 0©JtfT*lRlS»i6T*lftl*^»«> 

[S]fcjtA,Tt^fc}g£-{*:2 o«, -eoftwtoffiga^mfl? 

Ill 1 fcHt^*±^|oIfCit*. 7/-K1 3f4, •?-© 

^isjSrffltfsi^ic-r-sysiitT*. a^#2 oa^««w 
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■ 1 i£^BK#itt-r<£>£ 

[0071] wim , minmm<n%}<Dnm\z-D\,*T. se> 
inasrr*. me* 1 f«in itmm 

(*V— F 1 2 43j;tX7y-H 1 3) t*7'oh>Ii 

[0 0 7 2] ©m^©S**<ite-5*-*'>^PX©:g® 

10 U liliicroiSM^^y h^l/XT?-#fct 
£&©„ 

x^u->ff*jft#©*ffii?ft*b, ^©&, tastt 

©nffinmnmmiz. x/i^Ss, ^ss. cvds, 
pvDtt!4if©*Bt»riE&T?a**a«fL/, * 

[0 0 7 3] We®©#»TflsjSLfc»^flK*»&*#lt 
bfcH'StfJ:^. — #. HHfB®, @©*fe^ 

t4« mmmmi i^Bm^i±^mtnzmnrcmw^m^ 

[0 0 7 4] *569!©*2g|JS0!fc:3V>T, ^ICUJWT 
*„ ^©^2HSS^©^m«l©««¥Slg|HliR*ffi©S! 

*ri6S«Afc±-c, 3e»(c*©ct5^«^tix.fcfe© 
-e**. d©^2*Jfifis|©^i|ft&©m^M«lEliR*ft 
lc*tt*»aixaT?»4. lltl%KM2:RflllC. S7**i5 

se.fc> 013(c^TJ;5tc. iliSSSlf^lc 
MKT 9 0*S»T^«. MKT 9 014, 

[0075] sBUHSwrrtt. »&{*:2 o^y^y-^ 
mmmmi l^mrnvx^mm^mt. o 

Oil itAv-Ki 2*5 c ktf:ry- H 1 3 1©^®^ 

A*fiTS*TU4*t. i5bfcf^fflSrja*«t<fS^S 
•&*tc(4, @»M^1 1 K 1 2*3J;^yy-K 

1 3 tornmiz*? ;—)v*n&mz3mz^z»&mw 
[0076] z.(D^2mmm-cit. »^2o*is»s 

so tltc*? y-)l$:Mm z ?-9 OT-MtdS-ar-SCl.htCfcD. 
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mmi> j $>-?<-rz>. cntcto, issn ii*v- 

h*l 2£J;r_*7y-Kl 3 £©«£a©«TtcB-r*PS 
[0 0 7 7] ^©m2HSS0iJ<t^l*SE^J«i:^*5^T, 

tsci^^fc. sfc. 2 o (Dnmwm**. 10 

[0 0 7 8] &*5. ^CD^2*Sg^J(C*3^T(i. jg^ifc 

«5 l©±S5*Mt«tOSoT, y^y-^©^*^ 
Sb7SliJ;3tCbfc0, «©Jig6(;:«Wg£ieSL,T. 

Stf. ilStff 5 lfttcM£J;5fc$tr3Cl<i:7>s£?£ 
— flSMtcte. ^»©y^y— ;PT-;*::i;©l& 

•s-^2 o^ibi^ttst. ^mtKDm^mmm 20 

[0 0 7 9] £E>tC, Wi2^MMT'\t. S»HP9 0£gt 

mzmMTS O^tgltfeflt^tLTfei;^., 
K;fett<5#!iH§5 3tt. WgPfCgatf 5 1 t^tcy^ 

y-)i>&mm=F9 oiz&<ommm*z>z.t-z\ ^©y* 
y-;uat, mmmrni 1 tmmt<Dm^zmmvm<f 
^. -ntCioTt). f#IIl 1 t*V-H 1 2&J; 
XST y— H 1 3 i:W}g^^ro<£T^ST«>Btr B 1*M*S-r 30 

•scit^^^t.ht.t, ^a©#i§8x@-c©«»fiigi 

[0 0 8 0] itrfBSg 2 HSS0iJ-e«. g^2 0f 

mm-antz.*? j-)v*w.m=f- 9 o-rnsi$-y-^iffS<h 

[0 0 8 1] *^BJ<7D^3«SS«BJ(COUT, WzWimiT 
-5. CCDm3*^JC0^m?&WSiS®^leI'R^ffiro^ 

[0 0 8 2] E114«, Sg3S£8EWC:fctf-.5i*i9l*I2: 

^-r-5«fi£»feBS«m0T*^ o z.e>mi 4\zm-?& 
?iz, mmi:m^m-r^m^.hvx2-D(om:mmi 0 
1. 1 0 2£«*.Tt^£. sgi©§st«i 0 1 £?g2© 
mmmi 0 2 tui^Hyi 0 3 jcto^^tiT^ 

0, Sg2©gg?f§l 0 2\Z\Z/^ 71 0 4£^bTEl^ 

\stz^*? s-)v&&m\z&mnn. mi©g««io 
ntt>5. y^y-^tt^Ti^tt^gnfey^y-^ so 



#IH¥8 - 17 19 2 2 

18 

tt, W^l 0 4£^bT?g2(7>gmf§ 1 0 2(C5 l 5-rtt 

i0 2^^^y-M^-;\'-7a-f5fc. ^©y* 
y-;wi, ii/nyi 0 3^tT^i®iitli 0 
n:M$n^. ^-©^ sstseiwaami 0 ia* 

^-/On-Lfcy^y-JWi. /H'7'10 5$jl-l/ 

r y ^ y —)V9 > * tin e> n&„ 

[0 0 8 3] S#PKIg|l 1. *v— H 1 2*>«trjCTy — 
H 1 3 com-Sfc 2 0(1 mi rogltl 10 1. SfS 2 oil 
SMf 1 0 2 0!>M£Sft£*L HiSLfcHfl-ttHI 

[0 0 8 4] H±OJ:3lcMj&£ttfe;i0a^*IK0rV 

«, m©§st»i 0 irtfcS£#2 o*«ffiiis 

*©*^#2 origin 1 *y-^ 
Kg&sns. z.<Dfztb\z. micommmi 0 ii*3©y 

» 1 0 2n\z&-&#.2 oi>mm.zntz.£%\z\*. mmm. 
mi 1 f©*tjgioiaflii 0 \ -cmz*2 j-mz 
mmzntz'&T'&zztfrz. m2<Dmmm 1 0 2^^ 

itiH i!fi©y^y-;u£ffl2©§M«i o 2 
ix^nn $ 2 ©^SMt 1 o 2 © y ^ / -;mb«£, 
^#2 o©«i3s»{c«fce-r#fc-^a:-rsct*i-r# 

So 

[0 0 8 5] a«XSK:*»-5«iafll*-r3fcUfc»l 

t. #iixf§T©#iit©b^-r 2 y^y- 

tt, -£i«^2 0*JSlt5M. §Ii5 1|^ 

©y*y-;i'££&u&ttnfcffcstej&^fc. ca-uc** 

am i o 2©y^y-;i'2gs£, m%fc2 onmrnmiz 
£*>-rmz— tttsi^ttSutA^. liifi 
©y^y-^w^^stJ^o. y >^^->x/js^m 

t©»^I5: «t o — ^ © tc-r s n t a*T # 

[0 0 8 6] ^C*3, d©m3^BSCSjTtt. ggtXgtC*3 
WIMS2^tU&A«. Cin^^^T, SSI1fS:3 

y-;W©iiJ0S*&*t, a*©«©rt. »^#:2 0©»3l 
)H©^S©1StC^LTff^^n, ^©^©JfT-^-A* 

-7D- bfcy^y-;w. *(r©»K:)Btc8iEnatri»l*8 
trntf«t«.». cincio, m»:©«©F*3> «^©«© 

[0 0 8 7] ^m<om4mmm\z^x, &\zmw-? 
*. c©m4*Mfifii©ji!8»«»©*«fmRia«*ft©« 

rictt. mi^SS«aj©^tiitf:gEbT, «»xs*«ttftro 



19 

[0 0 8 8] @15ll *4 3ftK09K*SW««»l8* 

•Pt, lillSiSt Sl^t LT 2 d©iil 2 o 
1, 2 0 2£«t*.T^3. mi<r>m.Wl§ 2 0 1 £312© 

s&«2 o 2 tttjus/t-f ^2 o z\z*.*)&mznx$!> 

0. §!2©g&;|i2 0 2tCte/Vf:/2 0 4£tf-LT0* 

bfc^*«l&ffliK:tttt£n, SBi ©B&*2 0 l 

S^eft^n&JK-ft^lt /W^2 0 4^l,T 10 
£2©«*«2 0 2fcjfc-ftt*&Stl*. ^©&. ^-»#t 

3*^UTJBl©«SMt2 0 lKitti&sna. ^©&. 

[0 0 8 9] 1, *V— H 1 2:fc<fctfyy- 

h* 1 3 ©s^f* 2oii mi (ommm 201. s2©e 

&«2 0 2©Jl(cSie>n. ^©*£. B*bfc^«-*ftfc 

Sgjt^tl-S., 20 

[0 0 9 0] £A±©«t-5»:«lJ3E*nfcC©m4*aSWr 

«. minmmm2 0 irt(c»^{*:2 o*»«sisn* 
t. J t<D&&&2 oiotiSIi i*©;<*y-;p (S 
«X8:fcJ:tf#litX8-t?S&£nfcfc©) **Btt-f 

citsns. z\<otz.mz. a§i©g&« 2 0 ii*i©r 

*) . cnfc*#bT. S5 2©«SMi2 0 2rtK»-&#2 
OtfHRSISttfcttrfcfi. «fl?HBSl ;i/ 
ttSgl©g«l«2 0 lTKKK-f*>*K««ianfc« 
TSI-^t^f.. S2©iiffi2 0 2|*i'\©Z^y-;i' 30 
©jgAttlt-h/uffc:^,. fct, c©fg 4SHSSWc<tn 
tf. M©K'f*>**«2©«aai2 0 2fCtt*&UT 
lr»ntf. *2©««Mt2 0 2rt(OBJ-f 

2 o©Msafc«fc^-r#ix^^/-;w©iiAS©^^ 

=b©t-rSClt7&iT?#«>. 

[0091] «»ietc*n-*ffla«*— 

M-f*>*a«tt«^*a<w#UT?*4. fie 40 
ot, si*M«T»i, 2 o*»s-r* 

ICS. Kl^5 5rt©BH:*>*£3£»b&W'itfft5 
12©ilffi2 0 2 rt©ffi£< 

2 o©Mafi(c<te.-rs»cy^y-;u©jgA*©'>^ 
«r»t>«>fr*^t*«-c**ci:3^6. mmm rt©R-r * 

^•a&s&asnu spirit *acftj*iiT©«» 

£-Jf^& fe© C-T 5 d S. 
[0 0 9 2] 1335. d©^4Hj6S0iJT-«, g&X8fC*5 so 
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ojeuttUTfcJ:^. Stt. B&X87$i*«&©B&«^ 
— 7 n—bfcBl-f W©«tc)BK:8inatr#l« 

t-rntfj:v». cntio, &*©«©i*i. ^^©*t© 

R-f * >*£ * ^ y -;i/©s A V ft v> *> © £ -f * C fcflt 
[0 0 9 3] ft*. JB3*lfiW*J:rXSB4^ag«T?»4. 

©«^6#tfi£LTfc«tH. 
[0 0 9 4] *SS^©*5*«S«COlr>T. :&fc:«W"r 
d©^5*JS0iJ©^m^©*^®BilEliR^r&©« 

mt. m*M«sj©^ntjtfebT, ii6i:^t<t5 

K»-r«tt»X8 (Xf^SO) &«TAfcj«7i««iS 
U -?-©fte©i«^tcr)liT«l^— 
[0 0 9 5] ftflklgTtt. SSIglcSAt5i5©g 
£#2 O^fftggtCjgiilLT, ^ft2 0S8 0t:Tl 

©rtas©*^«r^fc^$-&sc:t^T€r-5. c©.t 

5 IC bT^ttfcS -Brfc^^-ft: 2 0 «^©*£, mimffi. 
WcftoTftiftlSkiSASn*. 
[0 0 9 6] u»l5MTtt. i&#2 0SIi*I 

1 1 *. !g 1 

tt. *9J— ^fcSLfcdttc.fc-5, f»»Ill©f 

T. fHWSi i tiltcg&ASlfexir^^ £ 
©»5*M«Ttt. «fl?KHl l©IiSS6S£;*:#< LT 

e©»sixe(c*tt^«^KKi ittitc»i©ff 

[0 0 9 7] S6t*©j;5ftSJ 

S8k»T. f«Rii ito*»tlRl:il»l/Tl/io 
TV»*fc«&»C, SSIxefCt5^Tmfi¥H^l 1 * ©*** 

y^/-;p^tc?gAbT. a»Wrt©^^y-;i/jB«* 
te-Fr*£H3PWt>£C&V». 8E-3T. §axStc*5 
W* y 9 J -)\><DsZWkm&.Z>Pl3 < T -5 d <h^*-C^ -5. 
[0 0 9 8] ^£i5, ±EKfltT8lc«(t«Ai)fta. 
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[0099] **w©»6sas«c-3^T. ifcictaiin-r 

J&tt, m**«©-t-n£Jt«l,-l\ @17l:Sti5 

&XgT©S&:feJ:DCX^-v7S 4©&#X?§-Z?©ife?f> 

S5) £tt*fcj6*«ffi*U -taJteOflWtfC^Tttra 
— 10 

[oioo] «gisigT«. mmmmi nzmtMa> 

1 8 (Cot? J: 5 K. 3t»3 0 lj6»6©3t*»3t«3 0 3 
tcj; D , 1 0 5 0 ~ 1 0 8 5 c m 1 ©j&ft©/^^^ 

3t©3t©3aflE*5J-3tt3t*ffl-3 0 5tcJ:*)W-ai-r*. -tU 
T, CPU, ROM, RAMm&mZ-tz. 

7H3 0 7CI0. ^©ftijpn.- h 3 0 7 ThuIBW^ 

[0101] StJ^J.--y h 3 0 7 iCiJtt^jaS©^)^ 
tt, §¥L <«:&©.£: 5 &*>©-?&£. E119©7D— 5^ 
MCaVT.fc^K:. fiJffl)aL->y h 3 0 7CCPUI1 

»jt*«w-3 o 5a>&mEsa3te©3t©3fi«i * 

St^jAA/T Uf'^S 3 10). ffl)3tffligI*Sf 
*f Sfcft©^ I 0W±-tr^^^SA^*iM-r-5 
Uf7^S 3 2 0) . ^ro^oision ^^(c 

©* ^ y -;p*«a«^fc7Ktce^$tiitm<»g^ 1 1 
eii 8 iz^vt^mvffii&T-m'MJtnyeo) 

[0102] ^ ^ J -;UttHtfi2 1050~1085cm 
-i ©KS©#^Sr©iRb, *«-€"©JKS©*^*K 

3 o 5Tftan$n^{i«. issiiifro^^y-;!' 

WlW^-K* < & £ £ mM.ft1fi-k.^ < & 0 , /h $ i & 
£©£<*, Xf7^S 3 2 0t, ft$IU7cft©3£S 

i at**y-;wa«#&L&^«^©i?r)£©t£« i o^x 40 

-;K±t<#fiL6:^i:LT, X^«y 3 3 0 icit 
[0 10 3] Xf7^S 3 3 0Tti> COKj . IP^, 

£tCte. ^T7^S 3 4 OlCjl*-, TNGJ , EP"£. S 
7UT«r»ttV>tWjE-J--S. Xf77 p S 3 3 0SfcttS3 so 
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4 o ©*fT«, «ta^i^7-ri>. 

[0 10 4] 75:43. 7T77'S 3 4 0 TS&i5,fctfSfc# 
mi l&SCflMMtKRU Sftji^y— 

si^^ff^^. m&«©it#§§©iHjefSc£± 
[0105] c5i/Ti«snt*6sas«n?tt. 

[0 10 6] &*5. HI 8X-7nVtzm^c.it. Mffl3.— y 

[0 10 7] *5EM<Z)SB7*JS«fc'QU»T, SfcfcttUr*- 
^©^7*JSfl«|©*KW^?tfe©m^^lHliR*ffi©fl! 
riEtt, JBl*6fi«CD-€-nt]t«lxT. B2 0C^t«t3 
tC, 7>7-y?S 2©^ffiXig©«tca^|HlJRX@ (Xf 
•^S2a) U ^©ffi©8?fiSK^ 

[0108] e^miRxa-c«. »m«i*i©^^y-^ 

CH, 02 1 {C^-TJ:5tC. #il§«5 3©n«fc»«« 

5 3*»6U1T»)1«5 3tRS«SR»4 0 
©fl§3gg&4 0 1 ©j£fMC7j?>:/4 0 3t7-fM405 
tSKttfcJ: 5 *>^4 0 3 C«t 0, #81 
1f 5 art©**/— ;W£«?RI&4 0 ltfiS^tT, 
y4)\>5> 4 0 5 (C«fc0. #8§«5 3ft©**/— 

[0 10 9] #Bft«5 3rt©y;?/-;U4>(c£&fi}t?g 
^©*-7H>J»*i^2£LT^-5©tt^©S*(C«fcS. # 

ffflffl^n K>WttH#:i^^ ; f^©®{t;^lfe^*$ 

#giLT, y^y— ^^tcf^is-r-sctjc^s. ^©* 

«*3tl-5. 

[oiio] m?.v 4)194 o 5(c«fcDffl*$nfce^ 
mmm%-<Dt) «@<tfttc, e^©u-y-r^ 
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[0 111] &43. £©S6 7*iM!ITtt, 4J-(BXSO"J- 
#2 Ott^fC;*^./ — ;HC«SnT^-6^fc^6, .* 

[0 112] ft-Mff 5 3^{C«. *2*lS0gTfli 

^fcSif 9 0S»»tfc«j«tUT'bJ:^. SElfc^ 9 0 
t«t*iH*«St«i»cJ:D. 2 0 

[0 113] ^'^©IgSlfe^WC'^T, ^(CiJHJf 
•5. Jltl* UT*fcJS 1 fclr> LS 7 *lfi«tf tt. 

ss^«:2 osaouiu. cfflS^2o*e.iiiii 

[oi 14] H2 2B. z.v>wi8%mM<DMnmm.<Dm 
mnm®iRjjm&*i-t7n-^*-h-c'<hz>. z<dm2 

2fciRTJ:5fc. ST. HfflC&?SM6*Mtfll 1 0 ©X 
5 Uf7^S 5 0 0) . BttX&rSlRWI 

=k 3 \ztimtftf-fc)v v 2 8 ©S6«6#t-j-ffi*75«^8& e>nx 
feD, dro$5«e>#ttJE*tt, #x->— 

S«r£fcft©S/h«iS#ttW-EE«fc D fc;fe#k:*£V>EE 

©»*#ltEE* StHB«»fitt*««/htc&* J: 5 &A 

# $ {£T $ £ f£* T * -5 . 
[0 1 15] l#B»^I«fH?fil 0©X^ 

•yi7 0**^'X»ftSSl 5 P (03#J8?) ©HJP:fc«fcOqg 
sSf^TtfXsitS&l 4 P (H3#RS) ©HiP^K«r-5f^ 
ai&fr^a (X^-y:/S 5 10). ftttttfctt. MffiP 

[0116] m^X. 7kSl;tfXSit8& 1 5 P ©APi5 
^fJr&WtfXiiitgSl 4 P©Aa*b^^/-MX^7 
i'rtg&ft&AL (Xf7^S 5 2 0) , ^-©tfcMT, RJf 
3S©II#R3* Uf77'S 5 3 0) . dobT. 

X^-v^^T-gMXg^ll^r^o fc33. Xt7 7'S 
5 2 OT**/-;l,£aALfc<i:#(C. X^-v^rtSB^ 
^7&«^gL^^«fc5tC, Xf7^S5 1 0T*$«X 
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SSE&l 5 P©ffiP*3j;tm»^^^XfiitS§l 4P©£iiP 

^T#Xflitg§l 4 POXafrZ*? S-)V&®*IZ&A 
Atmtfxm&i 5 P*3«fctf&iii^*;tfxSit&i 

4 P jj> 6 Jig # X fCfe ffi 3 nfc CD £ Ji.it & o T , 

7K3St#Xifft8&l 5 P©ffiP43«£0&5Si^fr;tfXglt8&l 4 
P©aP£H«r*fPa*frfc3J:5K*/*LTt>.fc 

[0117] x^y^©rt»»cffiS5*t3aai/tt^ 

10 «fcpfcr^SU©^ffitbT, TK^^J'xatS&l 5 PCOAP 
ifflOtStf-X-cSMftl,. ifc. &s?t^*r;tfXfitS§l 
4P©AP<hffiP<i£*— XtSSLT, Z\n*>*— X 

t^„ S^l:, zkilttf X8S8& 1 5 PCDfctSD<k&3i-&#:#X 

sstssi 4 p©APts*-xTgn, sfc, mmtt 

#X«t£Sl 4 PcoaiPi:*^^Xgtg§l 5 P(DAPt^ 

*-xTiiiT, cne^-xfci^ef^sstcy^/ 

[0 118] -?-©&. zKiSI#XSitg& 1 5 PcoaiP^J:!^ 

20 &ss-&*#xaEg&i 4 p<oma^mm-r^m^fffs.o 

Uf77'S 5 4 0) . JM^WfCte. nfffiPttifiKIStt 

tftAsnfc y ^ / -;u*Mm p ^ e ^gKtcs^ajr 5 c 

<b7$nr#-5. ^:*5. dcot#. *^^fX^tS§l 5 POA 

[0 119] l^T. X^-^^S 5 1 0 tlWHtir. *^ 
30 tfXiffi&l 5PWffln43«fc0^3g^r#X8K&l 4P© 
mP*H«r*f^**ffft^» (X^-y^S 5 5 0) . * 
3g^XStSgl 5 P»APfe«k^^'&#^X8S8&l 4 P 
cOAP^e.flK-f ^->**X^-y^rt3BlCffiAr-5 Ur 
7 7'S 5 6 0) . fc*5, dCORttCfe, ^^/-^ftA 

r*«trai;j:3»c, n»< iz&avt, * 
^^x»?tgsi 5 p*5ia^*^r*^x^gsi 4P**&3S 

^xstssi 5 p<DBiai$£zmm'S&X7-m&i 4P© 

WP&EB^rsJ:-5fcbT i bJ;^. 
40 [0 1 2 0] ^com, Xfy^S 5 4 0 tl^«lfC, 

^XSitSSl 5 P©{iiP*J:^3Sl^=fr^XgSSSl 4P(D 
HJP*«J»r*fP3S*ffa:-5 (Xf7 7'S 5 7 0) . Z. 

omm* x^-y^cDrtffitaA^nfcaa'f r>7K*Mai 

[0 12 1] Igg^T, TK^^XfftSSl 5 PCDAPiiJ:^ 
KS^W^'X^SSl 4PCDAP^6l£J®^SrSSEr^ 
£fT&5 Uf 77*S 5 8 0) . d<D^^ 7,5>vt7<D 

0©X^->i7<DggJ?)#tt^;H- 2 8£SE£fc 
so H*T. ^CDX^-yi7^^r-5> (XT7^S5 9 
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0) . T.fyffr'bnm'g.mi IStIhJiRT 

[0 12 2] B#*^?Sifi»till 0<DX9y>7\Z& 
*V— K 1 2 £<Dffl£. t/1P-?15t77-Hl3 

fe^t^tftoT^O. £©fcft£. AV-K12 
*i«7y-K 1 3^;^- * 1 4, 15{CEE^^n io 

[0 12 3] ^ntC^fUT, d©|fe&60!ITtt. 
#Jl/h2 8£. X^v^^XS'— ;i/*flt«-C#*«/h 

©«6«e>#ttffi*T— sjgk&T* -€-©&. x^^^aic 

h 2 8 s^fc««e>r, tcD*?? 9 
y-)i<Dftm\z£t)mmMmi 1 t»it*t»ii/i^ 

4 #X v— ««T # 5 §St/ls<Z)ffitbtt ns. S Tr^a6® 
*T^-5©tt. ^^/-^fflffillil lill 
£©«£*£«»*»;:*&?>» ^n&*BE«-r«»ft# 

[0 12 4] £U:§¥3£ bit £©Se8*ifiWT? 
tt. Htt^^S***** 1 OOX^y^rtSBT-t©* 

i^i;, imssibsii 1 &mm-t2>z.£:tffc^z.tfr*>. 

[0 12 5] 6t±*»W©**«Ht>^TK9iLfc*«, 

#?6?8©gg£ia&Uft^tSBrtfC:l3^T, 
[0 12 6] 

[3S9i©34*] £U:Bt9Ib;fc<fc 3 K8ll*H 1 IB«©«B& 

[0 12 7] lf*«2|B«ro«S^Hi«!ff>mJSKKlH|JR* 
Ct^6. if 1 IBtt©«B&tt%©tt#fltllft|Bia£g; so 
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tmmz. &-&mm>nmnm&®g,izft&isT®iR-t 

[0 12 8] M*H3£tt©tttt«tt©«ftKKli!'K:# 
tSft^ti^n h>W*«-*tt©«fl:«fcStfSii-* 

[0 12 9] W^4|2«©j^W«*»m^«^lHliR* 

ffiTti, mmxm\zj:Dmmmm^\zmxvrcm^, 

[0130] St*?! 5 IBtt©ttf3HB»©«ffKnisI4Jl:& 
&Xte, Sffi^«»M^(C*fUT. 4a U -6, K6t. T 

[0 13 1] Iff 6 IB«©^«?l&©«»IIKIeIiR^ 

B-r*B3iB*jg«rr*£ £©&», mmm 

[0132] IS*^ 7 IB«©^«?a©^SMlHliR^ 

£©«tf*tt©«H5*£*tr<-r*;i£j&«-ctr*. z<d 
««tIgfc.J:«*«?RBt£«ffi£©*£a*Si& 
<53»**««>T. a«X8fc*stt-5«SHB(£«lf£© 
»IB©fPIB*S6K:«ES»:fc©tr*^t**T**. 2 

itmzmmLxL£-oT^%fzisb\z. mmumzis^x 

»Cfe»ta*#:©2KjftlB«S^»: < T£ CI 
[0 13 3] l|$«8£tt©Mm«tt©«ftSIBtls|JK2r 
ttTtt, ««P«l!tBf&©ttfi«©Jtti«*Hai#b, ^© 

[0134] m*m9tzm<DmnnM<Dnmmmkw.?5 

*«fcjaj*bfc««t©e&i«»*iHiiR-r*Jii:*< 
Sot, cns-pKKMLT#fc«»mat©'j 
■tf-f d7;Ptffl*-&45-e-xe^© u -y--r ^^fr^p c t*< 
t-#. -t©«s*. H^s^aftM^aAssftjcfi^x 

[0135] WjRS 1 0 fa«©«.^«?&©S«MM[lIiR 



(15) 



27 

[0136] i ^m<ommmm<ommKmmm. 

h>*ttt»«0«ft****3«*. £©fc«>. 

10 13 7] g9#31 1 2 BBtt©K&tt%©ttftf(Btl5l<K 

fcSBSitT. ^©&. -tffl«*Hl«*ft#fll©J!fe»« 

&*#*»*-r*. £©fc*. ««StK£f?fiJftpTttft 
Vm-Z\B\<ISL-r2>Z.i:&-T!&Z>. 20 

[0138] mutm 1 3 ^e.m.<r>mnmm(omm«mmiR 

*«fc*lC«#:*«»»-r*Ci*»6, ■*©»#©«»■? 
tt, ffiE«JSM«+©*#£©«»#*e£A,£fc<, » 

t#^>„ d©fcs?>, ««^©«ai©3a*ai«*!4 , b©t 
[0®©fiBmfcfBHJ§] 

[0 1 ] *58M©SB 1 t bT©Miffi(Dl«I 30 

im 2 ] *<Dmi*mjHFmmM*ik 1 o ©*— t;p©» 

[0 3] HttW&?9ttWMItt 1 0 ©*IS©*EK*liS£ 
^LfcflSjI0Ti&S. 

[@4] *©«s»««i©«»Hiii3iR*a!©xas*-r 
[05] ^<Dmmmm\B}®.jjmcoT.n\z&z>mmnmi 

[0 6] «-«l8fc*sW-*$HB©«3i ( r^^Tj 

[0 7] $r*©«5»©-aT»* r^ai;-g,j feat£gl5$; 
W(c^-TI5iB^0T$.^„ 

[0 8] »*©fp*©-aT?»* r-rs-rj f^**«^ 

[0 9] »«©f^*©-aT?** rm-rj ft£fK«4R^n 
[010] #B©fls*£fTfc-58H©«HHEifflHTa 

50 
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[011] *©B«©*lllMtffieiT**. 

[012] #«©fls**fffc3te©&«©«W«J*EIT 

[013] »2*ft«C*5tt*«8IIg£f(eK-r*«fll 

«©MBS^fig0-e*^„ 

[014] jB3*jfi«K*tt*«aiis**ia-r*«!riE 

[015] *4*tt«fc*tf*«ftia£*£T*«j£ 
©^B§<gfiSc0T$.«.„ 
[016] 15 £«!M©tt&tttt©«#HlRlI|iK5&© 

[017] MS63KiKM©iismtt«>««mitiaa^tt© 

[018] *©«»«Mia«l*ftK*tt-5*BXS** 
^-r^SS©«B§«fi£0T-$.^»„ 

[019] €-©««©«»a-y hT?*ffan*aas& 

[02 0] ?g 7 ^JS«B|©^^«ft&©«»KKlHliR*ft© 

[021] *©m«»«tiHi«*jst*tt*a*ig«xa 
[022] ^sm^mm<ommmm<Dnm«mm^m<D 

[^©t&BJ] 

1 0 ■■■mftntft^MMmnm 

1 1 -«J*KM 
1 2 -*y— h 

1 3-7y-K 

14, 1 5-— fc/tU— ^ 

1 4 p xsks 

1 5 P-*3S^XgiE8S 

i6, 1 7-mmm 

2 1 —-fern — * 

2 2, 2 3---i£2j7ki?itg§ 

2 4, 2 5-*6*« 

2 6, 2 7-X> V 

2 8 -MfabttfrdOl' h 

5 1 -g?Slt 

5 2-WW 

5 3 •••»«* 

5 5-BSHS 

5 6 •■•»#» 

5 7 

5 8HJMHS 

7 1, 7 2, 7 3, 7 7 -ISlD- 7 

7 5- v 5 

8 1, 8 2, 8 3-^2lP — 7 

9 0-ilf 

1 0 l-Il©SS5« 
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